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THE PLACE OF 


aluncea 


In a carefully chosen, well balanced dietary providing all essen- 
tial nutrients in proper amounts, there is adequate provision 
for foods which do more than merely satisfy nutrient needs — 
foods which are especially tempting to the palate. Candy is 
that kind of food. 

Supplying valuable caloric food energy, it also imparts to a 
meal a finishing touch of which few other foods are capable. 
Candy, with its almost irresistible attraction, need not be 
denied children or adults providing the dietary is adequate 
in all other respects. In fact, candy at the conclusion of a 
meal imparts a feeling of satiety and a sense of having eaten 
well, both of which enhance the functioning of the digestive 
processes. ; 

Many candies are made of valuable foods in addition to 
sugar—butter, milk, cream, eggs, nuts and peanuts—and to 
the extent these foods are present, candies contribute bio- 
logically adequate protein, vitamins, and minerals’ 
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ORD BYRON 1788-1824 


* Gpilepitic Men of, Pbovius * 


The brilliant English poet, Lord Byron, who had many mild convulsive 
attacks during his short life, is an outstanding example of the fact that 
epilepsy need not cloud a man’s mentality. 
Comparative studies have shown that in some cases better contro! of grand mal as well as petit 
mal seizures can be obtained with Mebaral than with corresponding doses of other antiepileptic 
drugs. Mebaral produces tranquillity with little or no drowsiness. It is particularly desirable not 
only in epilepsy but also in the management of anxiety states and other neuroses. The fact that 
Mebaral is almost tasteless simplifies its administration to children. Average dose for children 12 
to 3 grains, adults 3 to 6 grains daily. Tablets %, 1% and 3 grains. 
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vasoscillator 


The silent, smooth, gentle, constant rocking motion of the 
Vasoscillator gives the patient the circulatory exercise 

so beneficial in the treatment of vascular diseases. 

Both speed of movement and arc of travel 

are easily adjusted to specific needs. 


The Vasoscillator has proved its value in many of the 
finest hospitals in the country. Numerous articles have 
been published about its beneficial effects. We will be 
glad to send you reprints of these articles 

and complete details on request. 
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American Hospital Supply Corporation 


General Offices: Evanston, Illinois 





GEL “A” (ANTACID) 


AMPHOJEL (GEL A + GEL D) 
GEL ‘‘D’’ (DEMULCENT) 
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MINUTES 
The reaction rate of Amshojel and its component gels. 


antacad 


the double action of AMPHOJEL [7 icone 


Amphojel — Aluminum Hydroxide Gel, Alu- 
mina Gel Wyeth — is unique because it is a 
colloidal mixture of two essentially different 
types of alumina gel, one having an antacid 
effect . . . the other a demulcent action. 


The “antacid gel” instantly stops gastric 
corrosion and establishes a mildly acid 


environment. 
The “‘demulcent gel” provides a prolonged 
PEI, local protective effect, and might be likened 
Wyeth i o a 
hs to a ‘‘mineral mucin. 
RX 


Thus, through its double action, Amphojel 
gives you an excellent preparation for use in 


the management of peptic ulcer. 


WYETH INCORPORATED, PHILADELPHIA 3, PA. 





only 


it 

were 
this 
SIMPLE 


Until there are mechanical means for winding- 
up the failing heart... consider this: 
Nativelle isolated Digitaline to minimize 
the disadvantages of whole leaf. He 
replaced variable results with the 
predictable effects of dosage by weight. 
Digitaline Nativelle digitalizes in a few 
hours and maintains the maximum efficiency 
obtainable. This maintenance ts positive! 
Complete absorption and a uniform 

rate of dissipation provide full digitalis 
effect between doses. Elimination of crude 


substanc cs virtually eliminates side effects. 


Digitaline Nativelle 


Chief active principle of digitalis purpurea (digitexin) 


Ease of Administration 
RAPID DIGITALIZATION Y n eq yd f g. at thr r intervals 
MAINTENANCE 1 or 0.2 mg. daily depending upon patient's res; 
CHANGE-OVER: Prescribe ( r0.2 0 ital Nat:velle to repla t doses of 0.1 gm. or 0.2 2 f whole leat 
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LATEST VITAMIN FACTS 


From Merck—where many of the vitamin 


factors were first synthesized. 


These six Merck Vitamin Reviews PARTIAL INDEX OF CONTENTS 
are yours for the asking while 
the editions last. These concise 
reviews contain up-to-date, au- 
thoritative facts and can be most Daily requirements and dosages. 
useful for quick reference. Please Distribution in foods. 

address requests for copies to Methods of administration. 
Merck & Co., Inc., Rahway, N. J. Clinical use in specific conditions. 


MERCK 
VITAMINS 


MERCK & CoO., Inc. Manufacluring Chemists RAHWAY, N. J. 


Factors that produce avitaminosis. 


Signs and symptoms of deficiency. 





“Constipation is very frequently found in people of climacteric 
age,....In the vast majority of patients, constipation is prob- 


ably due to improper habits, diet, or gastrointestinal disorders.”* 


The soft, demulcent, water-retaining, mucilloid bulk provided 


by Metamucil gently initiates reestablishment of reflex peris- 


talsis and movement of the intestinal contents. 


G. D. Searle & Co., Chicago 80, Illinois. 


Werner, A. A.: The Climacteric in Women 


® . 
and Men, Postgrad. Med. 4:102 (Aug.) ; s METAMUCIL is the highly refined 
1948, Serre 
ge mucilloid of Plantago ovata (50%), a seed 
PwARMALY 
“ae oof the psyllium group, combined with 


dextrose (50%) as a dispersing agent. 
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CopyRiGut, 1949, By THE AMERICAN MEDICAL ASSOCIATION 


CLINICAL AND BIOCHEMICAL STUDY OF REMISSIONS 
IN NONSPECIFIC ARTHRITIS 


Report of a Case 


BENJAMIN H. ARCHER, M.D. 
NEW YORK ® 


T IS WELL known that nonspecific arthritis is a disease which 1s 


1 


characterized by relapses and remissions.’ It is also generally 
accepted that whereas there is no specific curative agent for this disease, 
there are many measures which hasten remissions in both rheuma- 
toid arthritis and osteoarthritis.2 .\s Hench* recently stated in dis- 
cussing the use of gold therapy in rheumatoid arthritis, a remission 
may be obtained by this method in six months in a case in which it 
otherwise might require six years. Using measures other than chryso- 
therapy, a smaller percentage of remissions has been reported after the 
use of such diverse treatments as hyperthermia with typhoid vaccine,’ 
hypervitaminosis with massive doses of activated ergosterol (viosterol ), 

From the Medical Department and the Pathological Laboratories, Bronx 
Hospital. 

1. Archer, B. H.: Chronic Nonspecific Arthritis: Etiology and Treatment, 
with Special Reference to Vaccine Therapy, J. A. M. A. 102:1449 (May 5) 1934. 

2. (a) Cecil, R. L.: Present Day Treatment of Arthritis, Tr. & Stud., Coll. 
Physicians, Philadelphia 15:7 (April) 1947. (b) Cecil, R. L., and Archer, B. H.: 
Classification and Treatment of Chronic Arthritis, J. A. M. A. 87:741 (Sept. 4) 
1926. (c) Holbrook, W. P.: Medical Progress: Recent Advances in the Manage- 
ment of Patients with Rheumatoid Arthritis, New York Med. (Nov. 7) 4:17 
(April 3) 1948 

3. Hench, P. S.: Gold Salts for Rheumatoid Arthritis, editorial, Ann. Int. 
Med. 26:618 (April) 1947. 

4. (a) Hench, P. S.; Bauer, W.; Boland, E. W.; Crain, D. C.; Freyberg, 
R. H.; Graham, W.: Holbrook, W. P.; Lockie, M. L.; McEwen, C.; Rosenberg, 
FE. F., and Stecher, R. M.: Rheumatism and Arthritis: Review of American 
and English Literature of Recent Years (Ninth Rheumatism Review), Ann. Int. 
Med. 28:66 (Jan.) ; 309 (Feb.) 1948. (>) Geiger, F.: Fever Therapy in Rheuma- 
toid Arthritis, M. Clin. North America 27:1123 (July) 1943. 


5. (a) Norris, G.: The Treatment of Arthritis by Electrically Activated 


Vaporized Ergosterol, Rheumatism 3:103 (July-Sept.) 1947. Magnuson, P. B.; 


McElvenny, R. L.. and Logan, C. I.: A Clinical Study of One Hundred and 
Eighty Cases of Arthritis, J. Michigan M. Soc. 46:71 (Jan.) 1947. 
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bismuth therapy,® low carbohydrate diets,’ administration of cinchophen,® 
starvation,® administration of streptococcus vaccine,’ administration of 
foreign protein,’ bee venom therapy ‘* and even anesthesia.'® 

Of striking significance is the fact that the highest percentage of 
remissions thus far observed has not followed therapy at all, but has 
occurred in cases of arthritis in which the patients became pregnant or 
jaundice developed.'* In 1880, Pletzer '° reported the case of a patient 
with “hydrarthrosis,” who was helped by pregnancy; attacks ceased 
and remained absent during pregnancy. The arthritis recurred and was 
relieved again after four months, when symptoms of toxic diffuse goiter 
appeared. In 1890, Garrod ** commented regarding the relation of 
pregnancy to “arthritis deformans” (including rheumatoid arthritis and 
osteoarthritis): “It is curious to observe that the occurrence of preg- 
nancy appears to exert opposite influences in different cases, in some 
cases accelerating the progress of the malady, in others acting as a tem- 
porary check on its development.’ Other writers have mentioned this 
relation, but Hench '* was the first to stress its importance. He observed 
22 women with arthritis, who had had thirty-seven pregnancies, and 
found that 20 of the 22 had experienced striking relief after one to 
three months of pregnancy. There was a sharp relapse in many of these 
cases about one month after delivery. More recently, Holbrook,?* 


6. Douthwaite, A. H.: Treatment of Rheumatoid Arthritis with Bismuth, 
Brit. M. J. 2:276 (Aug. 26) 1944. Archer, B. H., in discussion on Cecil, R. L.; 
Treatment of Rheumatoid Arthritis, read before the Bronx County Medical 
Society, November 20, 1946. 

7. Pemberton, R.: Arthritis and Rheumatoid Conditions: Their Nature and 
Treatment, Philadelphia, Lea & Febiger, 1929, pp. 246-275. 

8. (a) Hench, P. S.: Derivatives of Cinchophen and Their Toxicity, Proc 
Staff Meet., Mayo Clin. 7:427 (July 20) 1932; (b) The Analgesic Effect of 
Hepatitis and Jaundice in Chronic Arthritis, Fibrositis and Sciatic Pain, Ann. Int. 
Med. 7:1278 (April) 1934. This article contains a complete bibliography. 

9, Hench, P. S.: The Advantage of Hepatic Injury and Jaundice in Certain 
Conditions, Notably the Rheumatic Diseases, M. Clin. North America 24:1209 
(July) 1940. 

10. Burbank, R., and Christensen, B. E.: Specific Vaccine Treatment of One 
Thousand Cases of Chronic Arthritis, with Results and Clinical Observations, ] 
Bone & Joint Surg. 13:246 (April) 1931. Wetherby, M., and Clawson, B. J.: 
Chronic Arthritis, with Special Reference to Intravenous Vaccine Therapy, Arch 
Int. Med. 49:303 (Feb.) 1932. 

11. Hench and others,*# p. 12 

12. Hench and others,4@ p. 127. 

13. Hench.® 

14. Hench.88. ® Hench.° Complete bibliography appears in Hench,$® Hench,9 
and Hench and others,4® pp. 131-137 

15. Cited by Hench, P. S \meliorating Effect of Pregnancy on Chronic 
\trophic (Infectious Rheumatoid) Arthritis, Fibrositis, and Intermittent 
Hydrarthrosis, Proc. Staff Meet., Mayo Clin. 13:161 (March 16) 1938. 
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reviewing this subject, stated that he was able to collect from the litera- 
ture, from personal communications and from his own observations, 
96 cases of pregnant women with active arthritis. Of this group, 80 
(83 per cent) showed pronounced improvement or experienced a remis- 
sion during pregnancy. In fact, he advised pregnancy for 3 young 
women who had extremely active and progressive arthritis, resistant 
to all forms of therapy. All 3 became symptom free before the third 
month of pregnancy. 

According to Aldred-Brown,’® not every woman with rheumatoid 
arthritis experiences relief when pregnant, but the majority do. Flynn 1 
reported a case in which the condition was refractory to various forms 
of treatment, including administration of gold salts, but was relieved 
completely by pregnancy. The arthritis became asymptomatic at the 
fourth month of gestation, and the remission lasted two and one-half 
years. Reactivation of the disease occurred six weeks after completion 
of a second pregnancy. At the time of writing, I have under my care 
3 women with rheumatoid arthritis, whose symptoms have disappeared 
during pregnancy only to recur within two to four weeks after delivery. 
One of these patients is of special interest. She has had three pregnancies 
and has had a remission during each pregnancy. The joint symptoms 
have recurred soon after each delivery. An anonymous writer '* reported 
an unusual case of this type in The Journal of the American Medical 
Association. The patient was a woman suffering with chronic arthri- 
tis, who had had nine pregnancies. With each pregnancy she had had a 
remission of the joint disease. In this connection, the observation of 
Sclater ** takes on significance. He studied 388 cases of rheumatoid 
arthritis with this factor in mind. In none of the cases did the disease 
manifest itself during pregnancy. On the other hand, the onset of 
rheumatoid arthritis after pregnancy is fairly common and has been noted 
by many writers. 

In addition to the physiologic changes of pregnancy, which seem to 
induce a remission in a high percentage of cases of arthritis, the patho- 
logic and biochemical changes of jaundice may be equally efficacious. 
The jaundice may be of the hepatocellular or of the extrahepatic obstruc- 
tive type. Hemolytic jaundice, on the other hand, seems to be unassoci- 
ated with remissions. In the series of 72 cases reported by Hench,‘? 59 


patients had hepatocellular jaundice and 8 had obstructive jaundice of 


16. Aldred-Brown, G. R. P.: Rheumatic Diseases, Practitioner 149:209 
(Oct.) 1942. 

17. Flynn, S. E.: Effects of Pregnancy on Chronic Atrophic Arthritis: A Case 
Report, U. S. Nav. M. Bull. 40:170 (Jan.) 1942 

18. Arthritis Subsiding During Pregnancy, Queries and Minor Notes, 
J. A. M. A. 109:2161 (Dec. 25) 1937. 

19. Sclater, J. G.: An Analysis of Three Hundred and Eighty-Eight Cases of 
Rheumatoid Arthritis, Ann. Rheumat. Dis. 3:195 (Dec.) 1943. 
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extrahepatic origin. Apparently both types of jaundice were equally 
effectual in producing remissions of rheumatoid arthritis. In a recent 
statement quoted by Holbrook,*° Hench stated, “I have seen only one 
case of rheumatoid arthritis with a significant jaundice not notably 


relieved.” It is worthy of note that in Hench’s series, those patients in 


whom hemolytic jaundice developed were not benefited by the icterus. 


It is of further interest that Rawls *° reported articular relief in latent 


jaundice and that Hench ® has also seen that phenomenon in cases of 
arthritis without visible icterus. These observations are in accord with 
a recent experience of my own in a case in which there was a remission 
of long-standing rheumatoid arthritis during an attack of hepatitis with- 
out jaundice. 

More recently, Holbrook ** stated that he had collected the reports 
of 84 cases of arthritis in which jaundice had developed. Of this group, 
pronounced improvement occurred in 54 (64 per cent) after the onset 
of icterus. I can recall only 1 definite instance of jaundice, during the 
twenty-five years previous to this report, in over 3,000 cases of chronic 
arthritis. The case was that of a middle-aged woman with rheumatoid 
arthritis. She was given cinchophen for one week, and a mild icterus 
developed. There was a prompt remission of the joint symptoms, which 
lasted only until the jaundice disappeared. The arthritis then recurred, 
with even greater severity. Recently a patient with osteoarthritis, who 
had received gold therapy six vears before and had had jaundice of six 
weeks’ duration, came under my care. The patient had noted immediate 
improvement of the arthritis at that time and had had a remission of the 
joint symptoms, which lasted until three months before I saw her. 

Some investigators have made attempts to apply the clinical observa- 
tion that patients with rheumatoid arthritis have remissions during 
jaundice and pregnancy. Hench ® induced hyperbilirubinemia in arth 
ritic patients by the intravenous injection of bilirubin—dehydrocholic 
acid (decholin®) mixtures. However, the experiments failed to repro- 
duce the results of spontaneous jaundice. In addition, he gave trans- 
fusions of jaundiced blood to 4 arthritic patients, who received one to 
four transfusions, but no relief was obtained. More recently, Gardner, 
Stewart and MacCallum *! produced hepatitis by inoculating patients 
with rheumatoid arthritis with serum from patients with toxic hepatitis. 
In 32 of 312 patients with rheumatoid arthritis innoculated, jaundice 
developed. During the incubation period, no change in the arthritis 
was noted, but with the appearance of jaundice, dramatic improvement 


20. Rawls. W. B.: The Relief of Arthritic Symptoms Following Urticaria, 
J. A. M. A. 112:2509 (June 17) 1939. 

21. Gardner, F.; Stewart, A., and MacCallum, F. O.: The Therapeutic 
Effect of Induced Jaundice in Rheumatoid Arthritis, Brit. M. J.: 2:677 (Nov. 17) 
1945. 
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was noted by 18 of the 32 patients; there was a complete remission in 
10 cases and a considerable improvement in 8. The authors stated 
that “experimental hepatitis provides an opportunity of providing a 
remission under controlled conditions and the possibility of analyzing 
the mechanism by which it is produced.” 

While these interesting attempts have been made to produce artificial 
jaundice, clinical application has also been made of the knowledge that 
pregnancy improves the condition of patients with arthritis. Because 
of the striking increase of gonadotropin, pregnandiol and estrogens 
in pregnant women, these hormones have been given alone and in com- 
bination to patients with arthritis. The results have been generally 
unsatisfactory.2? Some authors have reported favorable results by the 
use of estrogens in arthritis following the menopause,?* but no striking 
remissions have been noted. 

Barsi ** stated that dramatic improvement followed transfusions of 
blood from pregnant women to 28 patients with intractable arthritis. 
He expressed the belief that some unknown substance, circulating in the 
blood of gravid women, was responsible for the improvement. 

\n explanation for the definite remissions in cases of arthritis in 
which patients become pregnant, or in which jaundice develops, has 
thus far eluded us. Hench *® stated the belief that there must be a 
potent common denominator of the two conditions, responsible for the 
clinical improvement. He assumed that the common denominator might 
be a biochemical factor which was lacking in rheumatoid arthritis. In 
fact, all investigations made thus far have been predicated on this 
hypothesis. Hench was inclined to think that the hyperbilirubinemia 
of jaundice might be the important factor, but he met with failure in his 
efforts to produce remissions in cases of arthritis by inducing artificial 
hyperbilirubinemia. Furthermore, there is no significant increase in 
the serum bilirubin in pregnancy; it is apparently not the biochemical 
common denominator. 


Because of the fact that cholesterinemia and lipemia are common to 


both pregnancy and extrahepatic obstructive jaundice, both Bayles ** 


22. Freyberg, R. H.: Treatment of Arthritis with Vitamin and Endocrine 
Preparations: Emphasis of Their Limited Value, J. A. M. A. 110:11635 (Aug. 8) 
1942. 

23. (a) Cecil, R. L., and Archer, B. H.: Arthritis of the Menopause, J.A.M.A 
84:75 (Jan. 10) 1925. (bh) Comroe, B. I.: Arthritis and Allied Conditions, 
ed. 2, Philadelphia, Lea & Febiger, 1941, p. 295. 

Parsi, I.: A New Treatment of Rheumatoid Arthritis, Brit. M. J. 2:252 

. 16) 1947. 
Bayles, T. B., and Riddell, C. B.: Plasma Lipids in Patients with Rheu- 
matoid Arthritis Receiving Gold Salt Therapy and During Pregnancy, Am. J. M. 


Sc. 208:343 (Sept.) 1944. 
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and Freyberg ** investigated the cholesterol and lipid fractions in 
rheumatoid arthritis. They found no evidence of any deficiency of 
these factors in their cases. I believe it unlikely that an increase in 
cholesterol plays any role in the remission of arthritis in patients who 
become pregnant or in whom jaundice develops, for several reasons: 
1. As a rule, hypercholesterinemia is not present in jaundice of hepato 
cellular origin.**? In fact, the value of cholesterol may be low, because 
of a drop in cholesterol esters. Yet, patients with arthritis do experience 
remissions with hepatitis. 2. Many untreated diabetic patients with a 
high cholesterol value in the blood have arthritis. I have observed this 
combination on numerous occasions. 3. In cases of myxedema with a 
high cholesterol value in the serum, there are a goodly number of 
instances of arthritis of the degenerative type.** 4. As already noted, 
the blood cholesterol in patients with arthritis is within normal range; 
there is no deficiency present that an increase in cholesterol theoretically 
might overcome.*® 

It is pertinent, at this point, to note that there is no evidence at hand 
to indicate that nonspecific arthritis is a deficiency disease. All avail- 
able data, as summarized by Comroe,®® tend to show that the fasting 
blood sugar, basal metabolism, urea nitrogen, nonprotein nitrogen, 
plasma carbon dioxide-combining power, alkaline phosphatase, serum 
bilirubin and serum calcium, as well as the cholesterol and the plasma 
lipids, are all within normal range in cases of rheumatoid arthritis or 
osteoarthritis. What is more, there is no convincing evidence at hand 
that patients with arthritis have a vitamin deficiency. 

For years, some students of arthritis have tried to connect rheumatoid 


arthritis with some vague hepatic deficiency, perhaps with a_ hepatic 


dysfunction in the nature of a failure of the detoxifying factors of the 


liver. “But the idea has been incapable of proof since no significant 
pathological lesion in the liver has been noted and a few studies with 
different tests of hepatic function have shown no consistent hepatic 
insufficiency” (Hench *°). 

My own studies of hepatic function in nonspecific arthritis were made 
with the aid of the cephalin flocculation test, the thymol turbidity test 
and the albumin: globulin ratio. The results obtained in 20 cases of 


26. Block, W. D.; Buchanan, O. H., and Freyberg, R. H.: Serum Lipids in 
Patients with Rheumatoid Arthritis and in Patients with Obstructive Jaundice: A 
Comparative Study, Arch. Int. Med. 68:18 (July) 1941. 

27. Cantarow, A., and Trumper, M.: Clinical Biochemistry, ed. 3, Philadelphia, 
W. B. Saunders Company, 1945, p. 429 

28. Bayles and Riddell.25 Block, Buchanan and Freyberg.?6 

29. Comroe,?3> p. 92. 

30. Hench, P. S., and others: Problem of Rheumatism and Arthritis: 
Review of American and English Literature for 1938, Ann. Int. Med. 13:1837 


(April) 1940. 
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rheumatoid arthritis and osteoarthritis *' bear out the contention of 
Hench and his co-editors ** that there is no evidence of liver dysfunction 
in untreated cases of nonspecific arthritis. The cases in which treatment 
has been given, especially with potentially hepatotoxic drugs, such as 
gold compounds and bismuth preparations, present another problem and 
will be discussed later in this paper. 

From the foregoing data, it seems valid to infer that at the time of 
this report there is no known specific biochemical deficiency in non- 
specific arthritis which theoretically could be overcome by an over- 
production of the factor in jaundice or pregnancy. Indeed, the only 
definitely known biochemical change in nonspecific arthritis is a tend- 
ency, in some cases, to a mild hyperglobulinemia.** But, inasmuch as this 
biochemical change is also present in many instances of jaundice, it is 
not likely to be of any significance as an explanation of remissions in 
chronic arthritis. 

\nother hypothesis suggests itself. The improvement noted clinically 
during pregnancy or jaundice in patients with arthritis may bear no 
relation at all to a biochemical deficiency in arthritis. The remissions 
may be the result of some biochemical factor or group of factors common 
to both pregnancy and jaundice, whose presence in a case of arthritis 
might prove antagonistic to any further rheumatic activity. In other 
words, it is definitely conceivable that an increase in the blood iodine, 
the occurrence of hepatic damage and/or dysfunction, and the presence 
of ketosis, all of which biochemical changes may occur in jaundice and 


pregnancy,** may singly or in combination be the reason for remissions 


of arthritis in pregnancy and jaundice. What is more, the changes may 
prove to be the explanation of such remissions as follow therapy with a 
gold compound and are less frequently observed with other forms of 


treatment. 


Biochemical Changes in Pregnancy * 

Diminished dextrose tolerance, with tendency to urinary sugar 

Decreased serum albumin 

Increased blood iodine 

Increased basal metabolism 

Decreased blood nonprotein nitrogen and urea nitrogen 

Increased blood cholesterol 

Increased plasma fatty acid 

Increased plasma phospholipid 

31. Archer, B. H.: Liver Function Tests in Nonspecific Arthritis, with Special 
Reference to Hyperglobulinemia, to be published. 

32. Hench and others,*@ p. 113. 

33. Davis, J. S., Jr.: Protein Studies in Atrophic (Rheumatoid) and Hyper- 
trophic Arthritis, J. Lab. & Clin. Med. 21:478 (Feb.) 1936. Comroe,23> p. 92. 
Archer.*! 

34. Cantarow and Trumper,27 pp. 163, 219, 514 and 520. 
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Decreased serum calcium 

Increased serum phosphatase activity 

Decreased plasma carbon dioxide-combining power, with tendency to ketosis 
Histidine in urine 

Increased gonadotropin, pregnandiol and estrogens 


* Modified after Cantarow and Trumper,?* p. 569. 


Biochemical Changes in Hepatocellular Jaundice* 
Diminished dextrose tolerance, with tendency to urinary sugar 
Decreased serum aibumin 
Increased serum globulin 
Increased blood bilirubin 
Increased blood iodine 
Excessive urinary urobilin and bilirubin 
Decreased plasma prothrombin 
Tendency to decreased plasma urea nitrogen 
Impaired hippuric acid synthesis 
Impaired sulfobromophthalein excretion 
Positive reaction to cephalin flocculation test 
Positive value for thymol turbidity test 
Lowered blood chloride content 
Increased plasma fatty acid 
Tyrosin in urine 


* Modified after Cantarow and Trumper,?* p 


Biochemical Changes in Extrahepatic Obstructive Jaundice * 
Diminished dextrose tolerance, with tendency to urinary sugar 
Decreased serum albumin 
Increased blood bilirubin 
Increased urinary bilirubin 
Increased blood iodine 
Decreased plasma prothrombin 
Increased blood cholesterol 
Increased blood fatty acid 
Decreased blood calcium 
Increased serum phosphatase activity 
Tendency to impaired sulfobromophthalein excretion 


Variable urinary urobilin 


* Modified after Cantarow and Trumper,?* p. 


chemical Changes Common to Hepatic Jaundice, Extrahepatic Ol 


/ 
Jaundice and Pregnancy 

Diminished dextrose tolerance 

Tendency to urinary sugar 

Tendency to blood and urinary amino acids (histidine in pregnancy, tyrosine 
in hepatic jaundice ) 

Decreased serum albumin 

Increased plasma fatty acid 


Increased blood iodine 
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It is worthy of note that the six biochemical changes common to the 
three conditions are, for the most part, directly related to hepatic damage 
and/or dysfunction. 

On the other hand, the elevation of the blood iodine level is of 
special interest. It is consistent with the known fact that the basal 
metabolic rate is increased in pregnancy *° and may, at times, be elevated 
in hepatocellular and obstructive extrahepatic jaundice.** The increased 
blood iodine, reported by many observers to be present in both forms 
of jaundice, tends to bespeak an increased basal metabolic rate in these 
conditions.** However, the evidence at hand is against any consistently 
elevated basal metabolic rate in parenchymatous liver disease.** It is 
only the occasional patient who shows an elevated rate, and even then 
there is no evidence to prove that the increase in the metabolic rate is 
the result of hyperthyroidism. 

QF course, the presence of increased blood iodine in both pregnancy 
and jaundice may have a different significance. It is conceivable that 
the blood iodine is low in nonspecific arthritis and that the elevated 
blood iodine level in the two conditions which produce remissions in 
arthritis may compensate for this deficiency. While we have no figures 
for the blood iodine level in nonspecific arthritis, the fact that my 
clinical attempts to saturate these patients with massive doses of iodine 
have failed completely to help the joint symptoms is against the assump- 
tion that the level is low. Indeed, most patients were unable to tolerate 
large doses (30 minims daily [1.9 ce.] } of strong iodine solution U.S. P. 
(Lugol’s solution), as the drug seemed to increase the articular pains 

\s already noted, the other biochemical changes which are common 
to pregnancy and jaundice are those related to hepatic damage and ‘or 
dysfunction. The evidence of impairment of hepatic function in preg- 
dis- 


nancy is supported by many authorities. DeLee and Greenhill,* 
cussing hepatic changes in the latter months of pregnancy, state: 
The liver is enlarged and hyperemic and normally exhibits no histologic 
changes. There is more bile present, dilatation of the bile passages and 
ectasis of the central veins. The increased cholesterin content of the bile may 


<plain the frequency of gallstones in child-bearing women. Mechanical factors 


contribute also. Multinuclear cells presumably from the placenta, even portions 


of villi, are sometimes found as emboli in the hepatic vessels. The integrity of the 


35. Cantarow and Trumper,?* p. 514 

36. Archer, B. H.: Basal Metabolism in Liver Disease, Queries and Minor 
Notes, J. A. M. A. 138:1132 (Dec. 11) 1948 

37. Salter, W. T.: The Endocrine Function of Iodine, Cambridge, Mass. 
Harvard University Press, 1940, p. 86. 

38. Aub, J. C., and Means, J. H.: Basal Metabolism and Specific Dynamic 
Action of Protein in Liver Disease, Arch. Int. Med. 28:173 ( Aug.) 1921 

39. DeLee, J. B., and Greenhill, J. P.: Principles and Practice of Obstetrics. 


i 


ed. 9, Philadelphia, W. B. Saunders Company, 1947, p. 83 
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liver is severely taxed by pregnancy and some of its functions do not always meet 
the demands . . . (1)—The need of the mother and fetus for iron causes much 
destruction of the erythrocytes which results in an excess of biliary pigments— 
a cholemia occurs in at least 20 per cent of pregnant women. (2)—The glycogenic 
function is often disturbed as evidenced by hyperglycemia, the rapidity with which 
administered levulose appears in the urine, and the fact that a brief deprivation 
of carbohydrate results in acetonuria. (3)—The urogenic function is also sub- 
normal and the liver is frequently unable to arrest all the unreduced albumin 
absorbed from the intestines . .. (4)—The complicated fat metabolism of the liver 
is often disturbed, and therefore a tendency to ketonemia exists because the fatty 
acids are not burned into carbon dioxide and water. The same is true of insuf 
ficiently aminized proteins and the alkali reserve is thus reduced. The alteration 
of the hepatic cells is most pronounced in eclampsia, hyperemesis and puerperal 
infection. (5)—The requirements placed on the liver as a detoxicating organ are 
enhanced by pregnancy 

In his monograph on diseases of the liver, T.ichtman *° summarizes 
his views on the subject: 

A variety of opinions exist concerning the function of the liver during normal 
pregnancy. A high percentage of abnormalities in liver function tests has been 
recorded. The question has been raised whether this indicates a truly pathologic 
state. It may merely signify overtaxed function of the liver due to increased 
metabolic demands during pregnancy. However, patholegic changes in the liver 
favor the viewpoint that a significant number of disturbed tests depend on toxic 
liver damage. It is interpreted that the increased functional requirements of 


pregnancy may lead to a latent hepatopathy. 


According to Cantarow and Trumper,*’ some degree of impairment 
of hepatic function, judged by normal standards, may be present in a 
relatively large percentage of women during pregnancy, particularly 
during the last few months. Additional evidence of hepatic damage in 
pregnancy has been reported by Wade and Richman.*? These investi- 
gators found that the serum of approximately one fifth of normal 
pregnant women gave positive results in cephalin flocculation tests at 
term. (The authors listed an even higher figure fone third] but 
included a 2 plus rating in the cephalin flocculation test as a positive 
reaction. I consider only 3 plus and 4 plus ratings as significant.**) 
In view of the evidence already presented, I am unable to agree with 
Wade and Richman that positive results in cephalin flocculation tests in 
pregnancy are “false positives.” I am inclined to view positive reac- 


tions in late pregnancy as an evidence of impairment of hepatic function. 


40. Lichtman, S. S.: Diseases of the Liver, Gallbladder and Bile Ducts, 
Philadelphia, Lea & Febiger, 1942, p. 639. 

41. Cantarow and Trumper,?* p. 519. 

42. Wade, L. J., and Richman, F. E.: The Cephalin-Flocculation Test in 
Mothers and Newborn Infants, J. Lab. & Clin. Med. 30:6 (Jan.) 1945. 

43. Kibrick, A. C., and Clements, A. B.: A Comparative Study of the Serum 
\lbumin-Globulin Ratio, the Cephalin-Cholesterol Flocculation, and the Thymol 
Turbidity Tests for Liver Function, J. Lab. & Clin. Med. 33:662 (June) 1948. 
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In view of the elevated basal metabolic rate of pregnancy (increased 
20 or 30 per cent in some cases), and the known hepatotoxic effect of 
hyperthyroidism,** there is reason to believe that the elevated metabolic 
rate of pregnancy may be a competent exciting cause of the hepatic 
damage and/or dysfunction present. ‘This aspect of the problem has 
been referred to the obstetric division of the Bronx Hospital for 
further investigation. 

The hepatic damage and dysfunction that occur in hepatocellular 
jaundice are too well known to require any comment. It is significant 
that hepatic change with minimal jaundice, or even without jaundice, 
may produce remissions in arthritis. This fact would tend to suggest the 
importance of hepatic damage and the relative unimportance of jaundice 


per se, except in so far as jaundice is an indication of hepatic involve- 


ment. In this connection, it is well to recall that in cases of hemolytic 
jaundice in which there is no parenchymatous hepatic damage,** remis- 
sions of joint symptoms do not occur. This tends to support the thesis 
that it is not the jaundice which is the important factor in bringing 
on remissions in arthritis. It is evident that the biochemical changes 
in hemolytic icterus are different from those of hepatocellular jaundice 


and extrahepatic obstructive jaundice 


Biochemical Changes in Hemolytic Jaundice * 


Decreased blood cholesterol 

Decreased plasma phosphatide 

Increased plasma fat 

Increased blood bilirubin 

Negative reaction to direct van den Bergh test 

Variable capacity for bilirubin excretion 

Excessive urinary urobilin 

Increased fecal urobilinogen 

Blood methemoglobin 

Decreased blood volume 

Increased plasma volume 

* After Cantarow and Trumper,?’ p. 573. 

It is also fairly clear that the manner in which extrahepatic obstruc- 
tive jaundice works to produce remissions in arthritis must be due 
to its secondary effects. It is well known that any long-standing 
lesion of the biliary tract produces hepatic damage and/or dysfunction 

44. Salter,*7 pp. 210 and 212. Rowe, A. W.: Endocrine Studies: The 
Association of Hepatic Dysfunction with Thyroid Failure, Endocrinology 17:1 
Jan.-Feb.) 1933. Barr, in Cecil, R. L., and Kennedy, F.: Text-Book of Medicine, 
Philadelphia, W. B. Saunders Company, 1927, p. 1328. Means, J.: Liver and 
Toxic Goitre, Tr. A. Am. Physicians 45:71, 1930. 

45. Karsner, H. T.: Human Pathology, Philadelphia, J. B. Lippincott Company, 
1926, p. 406. 
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of varying degree, dependent on the duration and severity of the 
obstruction.*° 
Inasmuch as the biochemical changes common to extrahepatic jaundice 


and pregnancy are only those which are also common to hepatocellular 


and extrahepatic obstructive jaundice, it is reasonable to suppose that 
it is these factors, rather than those biochemical changes primarily 
due to biliary obstruction, which play a role in the remission of joint 
symptoms. Those biochemical changes associated with extrahepatic 
obstructive jaundice, and not, as a rule, with hepatocellular jaundice, 
such as the increase in the serum alkaline phosphatase or the absence 
of urobilin in the urine,’ are not present in pregnancy. Inasmuch 
as all three of these conditions, namely, pregnancy, hepatocellular 
jaundice and obstructive jaundice, are able to bring on remissions 
in arthritis, it seems logical to suppose that only those biochemical 
factors which operate in all three conditions are possible potential 
common denominators of remissions of joint symptoms. 

As previously mentioned, remissions may occur in cases of arthritis 
after the use of a variety of therapeutic agents, in addition to resulting 
irom pregnancy and jaundice. In this connection, it is important to 
note that all these therapeutic agents are potentially hepatotoxic.** 
There is an extensive literature covering the hepatotoxic properties 
of gold salts, salicylates, cinchophen, aminopyrine, bismuth compounds, 
fever therapy, and hypervitaminosis with vitamin D. This literature 
will be reviewed in an article to be published.*° Transient remissions 
in arthritis, which I as well as others have observed following surgical 
operations, may be due to the hepatotoxic properties of the anesthetic 
emploved. [Ethyl chloride and solution of tribromoethanol (avertin® ) 
are definitely hepatotoxic, and of course, chloroform is a hepatic 
poison (Salter **). The hepatotoxic effects of the newer barbiturate 
anesthetics are also being investigated. 

In view of these considerations, one is tempted to speculate as 
to whether the antiarthritic factor and the potent common denominator 
of not only pregnancy and jaundice, but also of gold salts, bismuth 
compounds, fever therapy, cinchophen, and possibly even the salicylates 

46. (a) Popper, J., and Steigmann, F.: Differential Diagnosis Between Medi 
cal and Surgical Jaundice by Laboratory Tests, Ann. Int. Med. 29:469 (Sept 
1948. (>) Lichtman,#°® p. 158. 

47. Cantarow and Trumper,2* pp. 460 and 448 

48. (a) Ottenberg, R., and Spiegal, R.: The Present Status of Non-Obstruc- 
tive Jaundice Due to Infectious and Chemical Agents, Medicine 22:27 (Feb.) 
1943. (b) Lichtman,*” pp. 109, 117, 394, 720 and 731. 

49. Archer, B. H.: The Correlation of Anti-Rheumatic Drugs and Other 
Therapeutic Agents with Liver Damage, to be published. 

50. Pohle, F. J. Anesthesia and Hepatic Function, Wisconsin M. J. 47:449 
(May) 1948 
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and aminopyrine, are hepatic damage and/or dysfunction. The 


hypothesis is made all the more attractive because of the observation, 
made by many students of the subject, that the arthritic patients in 
whom toxic reactions develop respond best to treatment.* 

A case is reported in some detail, as it illustrates the approach 
to the problem which the author has been using in an attempt to 
prove the hypothesis that the potent common denominator of remis- 
sions in nonspecific arthritis is hepatic damage. 


REPORT OF CASE 
Past History —QO. M., an unmarried Negro woman of 22, was admitted to the 
Bronx Hospital on July 15, 1948. She was suffering with joint pains of one 
year’s duration. She had been in good health until August 1947, at which time she 
had polyarthritis, involving the knees, shoulders, elbows, wrists, ankles and finger 
joints. The condition lasted for four months. At the onset, she was hospitalized 
for two and a half months at Bellevue Hospital. Roentgenograms of the 
joints, taken at Bellevue Hospital, revealed the presence of atrophic arthritic 
changes of the interphalangeal joints, of both knees, and of both elbows. <A 
roentgenogram of the chest showed the presence of diffuse interstitial changes 
throughout both lungs. The hilar lymph nodes were enlarged, as were the 
paramediastinal lymph nodes on the right side. .A series of electrocardiographs 
were essentially within normal limits. The result of a Mazzini test was negative 
Che sedimentation rate was 35 mm. in one hour. After the patient’s discharge 
from Bellevue Hospital, subcutaneous nodules developed in the neck, around the 
elbows, in the hands and over both knees. The arthritis had gradually become 
worse, and during the three months previous to her admission to Bronx Hospital 
she had had pain and swelling of the ankles, knees, wrists, fingers and elbows. 
Since November 1937 she had had a profuse, yellowish-white vaginal discharge. 

Physical Examination.—Physical examination revealed a chronically ill young 
Negro woman. The temperature was 99.2 F.; the pulse rate 102, and the respira- 
tory rate, 20; the blood pressure was 114 systolic and 78 diastolic. The eyes 
showed some puffiness of the upper lids, but the pupils were normal. The tonsils 
were not enlarged, and the thyroid was not palpable; the neck showed a few 
posterior cervical lymph nodes, which were discrete and tender. The lungs were 
normal on percussion and auscultation; cardiac examination gave essentially nega- 
tive results, and the liver and spleen were not palpable. There was tenderness of 
a diffuse nature over both lower quadrants, and there was some mild tenderness 
in the hypogastrium. Extension and flexion of the elbows were limited because 
of pain, but there was no swelling or deformity. The wrists, also, were tender 
but not swollen. There was swelling of the metacarpophalangeal joints of both 
hands, and there was fusiform swelling of the finger joints. The epitrochlear 
lymph nodes were enlarged, and the axillary lymph nodes were also palpable. 
There was no definite enlargement of the inguinal lymph nodes. Results of 
the neurologic examination were completely negative. 

Laboratory Examination—The blood count showed 3,210,000 red blood cells, 
hemoglobin concentration of 62 per cent and 7,600 white blood cells, with 61 
per cent polymorphonuclear leukocytes and 39 per cent Iymphocytes. The 
Wassermann and Kahn reactions were negative. The sedimentation rate (Win- 
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trobe method) was 38 mm. in one hour. Blood chemistry values were: nonprotein 
nitrogen, 20.8 mg. per hundred cubic centimeters; sugar, 88 mg.; alkaline phos- 
phatase, 13.2 mg.; calcium, 12.5 mg.; phosphorus, 5.4 mg., and serum protein, 8.2 
Gm. (albumin, 3.6 Gm.; globulin, 4.6 Gm.). Urinalysis revealed a specific gravity 
of 1.008, a trace of albumin, innumerable white blood cells, with clumping, and no 
red blood cells. Urethral and cervical cultures were negative for gonococci. 
The vaginal smear was normal. Results of an agglutination test for Brucella 
abortus were negative. Repeated aspirations of gastric material revealed no 
tubercle bacilli; the reaction to the cephalin flocculation test was 1 plus in 
twenty-four hours and 2 plus in forty-eight hours. The value for the thymol 
turbidity test was 1.7 units; the sulfobromophthalein test showed 2 per cent 
dye retention in forty minutes and none in one hour. 

Four serial electrocardiograms failed to show any evidence of myocardial 
damage; the P-R interval was within normal limits. 

Roentgenographic Examination.—Roentgenograms of the chest showed a 
diffuse and almost miliary type of increased bronchovascular markings and 
enlargement of the mediastinal and hilar lymph nodes. Similar roentenograms, 
made during the patient's three month stay in the hospital, indicated no obvious 
change Reentenograms of the hands showed nothing significant. Roentgeno- 
graphic examination of the pelvis, shoulders, knees and ankles showed no bony 
abnormality. 

Course—The patient was given a first injection of gold salts on Aug. 4, 1948. 
The dose was 10 mg. of gold sodium thiosulphate, given intramuscularly. Next 
day, the liver function tests were repeated, and the reaction to the cephalin 
flocculation test was 1 plus in twenty-four hours and 2 plus in forty-eight hours. 
The value for the thymol turbidity test was 1.7 units. The sulfobromophthalein 
test showed 2 per cent retention in forty minutes and none at the end of one 
hour. A dose of 25 mg. of gold salts was given on August 10. After this pro- 
cedure, the reaction to the cephalin flocculation test was 1 plus in twenty-four 
hours and 1 plus in forty-eight hours. The value for the thymol turbidity test was 
0.7 units. The third dose of gold salts was 35 mg. and was given on August 15; 
the reaction to the cephalin flocculation test remained 1 plus in twenty-four hours 
and 1 plus in forty-eight hours, but the value for the thymol turbidity test rose 
to 6.6 units. The value for total serum protein was 8.9 Gm. (albumin, 4.5 Gm.; 
globulin, 4.4 Gm.) ; the sulfobromophthalein test showed 5 per cent dye retention 
in one-half hour and 2 per cent at the end of one hour. 

Up to that point, there had been no change in the arthritic condition. On 
August 25, because of the presence of both arthritis and possible sarcoidosis, the 
patient was given viosterol (50,000 units twice daily). The dosage was increased 
on August 27 to 50,000 units three times daily, and on August 31 to 50,000 units 
four times daily.54 On August 27, the patient was given 50 mg. of gold sodium 
thiosulphate. On August 28, the level of serum protein was 8.2 Gm. per hundred 
cubic centimeters (albumin, 3.6 Gm.; globulin, 4.6 Gm.). The reaction to the 
cephalin flocculation test was 2 plus in twenty-four hours and 3 plus in forty-eight 
hours. The value for the thymol turbidity test was 8.3 units. The tests were 
repeated on September 3. The value for serum protein was 7.9 Gm. (albumin, 
3.4 Gm.; globulin, 4.5 Gm.). The reaction to the cephalin flocculation test was 2 


51. Macrae, D. E.: Calciferol for Lupus and Other Conditions, Brit. J. Dermat 
60:159 (May) 1948. 
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plus in twenty-four hours and 3 plus in forty-eight hours; the value for the thymol 
turbidity test was 8.1 units. At that time, the arthritis began to show considerable 
improvement. There was considerably less pain and stiffness of the joints. 
Objectively, there was a diminution of the swelling of both the knuckles and the 
fingers, and the patient showed increased motion of both fingers and elbows. 
All therapy was discontinued at this time because of the definite evidence of 
hepatic damage 

It is of interest to note that the patient showed evidence of renal irritation 
at the same time that the liver function tests disclosed evidence of hepatic damage. 
On August 30, urinalysis revealed a specific gravity of 1.010, a trace of albumin 
and many red and white blood cells. On September 8, the value for blood uric 
acid was 5 mg., and the urea clearance was 46 per cent (normal is 75 to 130 
per cent). The value for blood urea was 11.6 mg., and a Fishberg concentration 
test showed a fixed specific gravity of 1.006. 

On September 8, the patient began to complain of tenderness in the right 
upper abdominal quadrant, accompanied with nausea and vomiting. There was no 
pronounced rise in temperature. There was no icterus. The sedimentation rate 
was 38 mm. in one hour. The blood count showed hemoglobin, concentration, 
59 per cent; 2,780,000 red blood cells per cubic centimeter; 4,000 white blood cells, 
with 82 per cent polymorphonuclear leukocytes and 18 per cent lymphocytes; 
alkaline phosphatase, 5.3 mg.; total protein, 8.4 Gm. (albumin, 4.1 Gm.; globulin, 
4.3 Gm.) ; icterus index 2; nonprotein nitrogen, 22.4 mg.; uric acid, 5 mg., and 
calcium, 10.8 mg. The reaction to the cephalin flocculation test was 1 plus 
in twenty-four hours and 2 plus in forty-eight hours. The value for the thymol 
turbidity test was 8.1 units. The icterus index on repetition was 3. At that time, 
the arthritic condition continued to improve, and the patient was practically free 
of pain. She was given a transfusion. 

On September 20, the patient still complained of epigastric pain, but the 
arthritis seemed to be quiescent. The liver function tests were repeated. Blood 
chemistry values were: total protein, 8.5 Gm. (albumin, 3.9 Gm.; globulin 4.6 
Gm.) ; the icterus index, 2; cholesterol, 160 mg., and cholesterol esters, 62 per 
cent. The reaction to the cephalin flocculation test was 2 plus in twenty-four 
hours and 2 plus in forty-eight hours; the value for the thymol turbidity test was 
8.4 units. 

On September 26, nausea was still present. The liver was then definitely 
palpable and tender. Biopsy of a section of the liver was done, but the section 
showed no intact parenchyma. Histopathologic examination of the enlarged 
right epitrochlear lymph node showed disintegration of the lymph follicles; the 
capsule was for the most part intact; no specific diagnostic features were present. 

\fter October 1, clinical improvement of the hepatitis began. The liver was 
no longer distinctly palpable, and there was no tenderness in the right upper 


quadrant. From that point on, there was gradual but definite clinical improve 


ment. The last liver function tests were made on October 12, with these results: 
Reaction to the cephalin flocculation test was 1 plus in twenty-four hours and 1 
plus in forty-eight hours; the value for the thymol turbidity test rose still further, 
to 9.2 units; the hemoglobin concentration was 64 per cent; there were 3,400,000 
red blood cells and 5,950 white blood cells, with 57 per cent polymorphonuclear 
leukocytes and 43 per cent lymphocytes. On October 23, the patient showed no 
clinical evidence of hepatitis. There seemed to be a complete remission of the 
arthritis, and she was discharged from the hospital. 
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COMMENT 


Several points are of interest in this case: 


1. The patient apparently had two conditions. She had an acute 


exacerbation of chronic rheumatoid arthritis. In addition, she probably 
had sarcoidosis, in spite of the negative results of biopsy of the lymph 
node. 

Results of the liver function tests made prior to therapy were 
normal. After administration of two potentially hepatotoxic drugs, 
gold salts and viosterol in massive doses, a toxic hepatitis suddenly 
developed. The patient may have had latent sarcoidosis of the liver 
as a contributory factor, but of that there was no proof. 

3. The hepatitis was of the nonicteric type, the icterus index being 
normal on repeated examinations. (Hepatitis without jaundice is now 
a recognized entity, but it is sometimes overlooked. ) 

4. The patient had a prompt and definite amelioration of the 
arthritis, coincidentally with laboratory evidence of hepatic damage 
and prior to the clinical onset cf the hepatitis. 

5. The thymol turbidity test proved to be more sensitive in this 
case as an indicator of hepatic damage than the cephalin flocculation 
test. This is consistent with the observation of others,°? and with 
my own growing impression,*® that the MacLagen test is a more 
sensitive test of hepatic damage than is the Hanger test. At the 
Bronx Hospital, we use both tests and the albumin: globulin ratio 
concurrently, as the three most sensitive and practical tests at our 
disposal for detection of minimal hepatic damage. We agree with 
Popper and Steigman *° that by using all three tests simultaneously, 
instead of depending wholly on the cephalin flocculation test, the 
percentage of positive findings in hepatic damage is increased. 

6. Renal function tests were employed to determine any possible 
nephrotoxic effect of the administration of gold salts and_ viosterol. 
Evidence of renal damage was disclosed, although clinically there were 
no definite signs of renal involvement. However, the underlying renal 
picture was obscured by the presence of a genitourinary infection in 
this case. 

7. The case points up the necessity of making liver function tests 
serially in cases of arthritis in which gold salt therapy is being given. 
\t the time of this report, rheumatologists are making routine blood 
counts, platelet counts and examinations of urine in cases in which 
chrysotherapy is being given, but it is clear that one must also make 
liver function tests and not wait for the appearance of icterus before 


discontinuing gold therapy. 


> 


52. Popper and Steigmann.*® Stillerman, H. B.: The Thymol Turbidity Test 
in Various Diseases, J. Lab. & Clin. Med. 33:565 (May) 1948. 
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In addition to the hospital case reported, | have followed & private 
cases of nonspecific arthritis, making the cephalin flocculation test 
while the patients were being treated with gold salts, cinchophen, 
bismuth subsalicvlate, pregnant mare serum (antex” and anteron® ) 
and a foreign protein preparation containing thiamine and cysteine 
(procystamine").°’ In all cases, the reaction:to the cephalin floccula 
tion test was negative prior to the institution of therapy. In 3 cases. 
the reaction to the cephalin flocculation test became positive (3 plus) 
after therapy. In 1. case, clinical evidence of nonicteric hepatitis 
developed, which was mild and of short duration; the patient received 
fifteen injections of bismuth subsalicylate and twenty injections of 
pregnant mare serum before transient hepatitis developed after one 
week's use of neocinchophen (15 grains [1 Gm.] daily). There was 
a remission of joint symptoms, which lasted three weeks, and then there 
was a recurrence of the joint pains, principally in the form of a dorsal 
spondylitis. In another case of severe rheumatoid arthritis, a 3 plus 
reaction to the cephalin flocculation test was noted after fifteen 
injections of bismuth salicylate. There was no clinical evidence ot 
any hepatic disturbance. The patient had a complete remission of 
the arthritic symptoms except for a stiff but painless shoulder, which 
vielded to treatment with whirlpool baths. She has continued to 
receive injections of bismuth subsalicvlate once monthly for the six 
months previous to this report and, thus far, is clinically well. The 
reaction to the last cephalin flocculation test was negative. Another 
instance occurred in a typical case of osteoarthritis, in which the 
reaction to the cephalin flocculation test was 3 plus after nine injections 
i bismuth subsalicvlate. The patient had a complete remission of 
symptoms two months previous to this report and has maintained 
improvement to the time of writing. She is still receiving an injection 
of bismuth subsalicylate once every three weeks. It is of interest 
to note that the result of the cephalin flocculation test rose to 3 plus 
when the patient was given 4+ grains of thyroid U.S. P. daily, in 
addition to the injection of bismuth subsalicylate, and of further 
interest that in the other 5 cases, in which thus far there has been 
no change in reactions to the cephalin flocculation test, there has 
been no clinical improvement. 

It is emphasized that the latter observations are of a preliminary 
nature. They are presented at the present time primarily to stimulate 
the interest of other investigators to join me in a concerted effort 
to determine whether or not hepatic damage and/or dysfunction is 
the potent common denominator of remissions in nonspecific arthritis. 


It is clear to me that there are too many ramifications of this problem 


53. Prepared by Lakeside Laboratories. 
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for one investigator, and that the cooperation of many persons will 
be needed to perform the task. My purpose in the present contribution 
has been chiefly to suggest a working hypothesis and to point out some 
methods of study which may help to prove or disprove its validity. 


SUMMARY AND CONCLUSIONS 
1. There appears to be a basis for the concept that the potent 
common denominator for the remissions seen in cases of nonspecific 
arthritis in which the patients become pregnant, or in which jaundice 
develops, is hepatic damage and/or dysfunction. 


2. The same hypothesis may explain the remissions observed in 


cases of arthritis after the use of gold salts, bismuth compounds, 
cinchophen, fever therapy, viosterol in massive doses and other hepato- 
toxic drugs and therapeutic agents. 

3. There are six biochemical factors present in pregnancy which 
operate also in hepatocellular and extrahepatic obstructive jaundice. 
For the most part, these biochemical changes are the result of hepatic 
damage and/or dysfunction. 

4. These common biochemical denominators, singly or in combina- 
tion, may possess antirheumatic properties. 

5. A method of approach is described which may help to establish 
the validity of the hypothesis which has been proposed. It consists 
of the simultaneous administration of gold salts and large doses of 
viosterol, to produce mild toxic hepatitis. The administration of these 
agents is carefully controlled by serial liver function tests and renal 
function tests 

6. As a corollary, this approach suggests a method of treatment 
of nonspecific arthritis with a new rationale. 

The present communication is in the nature of a preliminary report. 
Its chief purpose is to stimulate the interest of other students in the 
subject. It is felt that the magnitude and ramifications of the problem 
are such that they require the cooperation of many investigators. 


1964 Grand Concourse. 





BARBITURATE POISONING 
Report of Three Cases 
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INCIDENCE 
HE POPULARITY of the barbiturates with the medical pro- 
fession and the laity has contributed greatly to the pronounced 
rise in the rate of poisonings and deaths due to their use. In 1946 
the city hospitals of New York were reporting 1 death every thirty- 
six hours due to this type of drug.' 

Of the many barbituric acid derivatives which have been made and 
introduced to the medical profession, about twenty are used in clinical 
medicine today. Estimates have indicated that 230,000 pounds of 
barbiturates were manufactured in 1936, whereas 550,000 pounds, or 
more than twice as much, were produced in 1945. This alone is 
indicative of the tremendous increase in the use of these drugs. 

As each new drug is developed and detailed to the medical pro- 
fession, it tends to enjoy a period of popularity. In 1936, the fashion- 
able drug to use was phenobarbital or pentobarbital sodium; in 1944, 
it was seconal sodium® (sodium 5-allyl-5-[1-methyl-butyl] barbiturate), 
and now it is the latter combined with an equal proportion of amytal 
sodium® (amobarbital sodium [sodium isoamylethylbarbiturate]), the 
combination being known as tuinal.® 

Hambourger made a detailed study of the use of barbiturates in the 
vears 1928 to 1937.2. In twelve hospitals in our major cities, with a 
total admission of 1,254,464 patients, 643 barbiturate poisonings were 


From Montefiore Hospital. 


Read at the meeting of the Pittsburgh Anesthesiology Society, March, 1948. 

1. Goldstein, S. W.: Barbiturates: Blessing and Menace, J. Am. Pharm. A 
(Scient. Ed.) 36:5-14 (Jan.) 1947. 

2. Hambourger, W. E.: The Promiscuous Use of Barbiturates: Analysis of 
Hospital Data, J. A. M. A. 114:2015-2019 (May 18) 1940 
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recorded, of which 47, or 7.3 per cent, were fatal. In a similar survey. 
made in the same hospitals but covering only a five year period, namel\ 
1940 to 1945, the hospitals were noted as having a total admission of 
1,060,275 patients, and 566 barbiturate poisonings were reported 

in this instance the death rate was not reported. It is noteworthy that 
in the ten year period 643 cases were reported and that in the latte 
period, encompassing only five years, 5066 cases were reported; how 
ever, the total number of admissions was not significantly different 
\ compilation of records by state authorities in 1936 showed that 


355 deaths were due to barbiturates, whereas in 1944 there were 502 


deaths from this cause. Several states which have shown an increase 
in deaths due to barbiturates are listed in the accompanying table. The 


number of deaths is a certain indication of the increasing incidence « 


barbiturate poisoning 


tistics, United 


ny sale of barbiturates 


revulation as of Oct 


\ND SYMPTOMS 

The clinical picture of the deeply narcotized patient is strikingly 
characteristic. The patient is in coma. His respiration is usuaily slow 
and shallow, and cyanosis is present. However, if the patient has 
acquired pneumonia because of being in a coma for a number of hours, 
he may exhibit rapid, shallow respiration (case 1). The pulse is rapid 
and the blood pressure very low. If the patient has hypertension the 
blood pressure may fall into the normal range. The pupils may be 
centrally fixed and moderately dilated or pinpoint in size; the light 
reflex may be sluggish or absent. The deep reflexes are absent o1 


depressed, and the Babinski reflex may be positive. Little response is 


noted on painful stimulation over the supraorbital and mastoid areas 


Che passage of a stomach tube usually does not elicit a gag reflex. It is 
wise to examine the skin carefully for bullous and crusted lesions and 


for areas of pressure necrosis. 
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The less depressed patient shows no drop in blood pressure, no 
cyanosis and fairly responsive reflexes. A good sign for the depth 
of depression is the absence of the gag reflex when a stomach tube is 
passed. The patient may merely exhibit drowsiness, slightly dilated 


pupils and a sluggish response to painful stimuli. 


DIAGNOSIS 

The diagnosis of this condition may present a perplexing problem. 
\n effort should always be made to obtain a history; if the patient is 
comatose, careful questioning of the relatives and friends should be 
carried out. A search of the patient’s room and clothes should be made 
If necessary the police or other authorities should be called in for 
help. Capsules or boxes with a prescription number may then be 
found, and the physician or druggist may be called in an effort to 
determine the nature and amount of the drug supplied. This pro- 
cedure is essential in order to differentiate drug poisoning from other 
causes of coma. Usually the patient is an intelligent person who has 
had easy access to the drug used and has been in contact with some 
phase of medical work. .\ complete physical examination, blood count, 
urinalysis, studies of blood chemistry and lumbar puncture when indi- 
cated should be done as quickly as possible. This may aid in differentiat- 
ing uremia, diabetic coma, insulin shock, alcoholism, cerebral hemor- 
rhage and the meningitides. Samples of any medicament that the 
patient may possibly have taken should be investigated, and it is 
wise to have the gastric washings and urine analyzed for barbiturates. 

The patient should be admitted to the emergency room rather 
than to a private room or a ward. The emergency room should be 
equipped with all the necessary materials for immediate treatment so 
that one is not kept waiting for the suction machine, stomach tubes, 


oxygen and emergency drugs. Valuable time can thus be saved. 


TREATMENT 

It is essential to evolve a routine method of treating the patient 
with barbiturate poisoning. First, adequate oxygenation of the patient 
is insured by insertion of an oral or nasopharyngeal airway and 
administration of oxygen by mask or catheter. Should the respiration 
he so depressed that the patient is breathing only four to eight times 
a minute, it may be necessary to use some means of artificial respiration 
to increase the respiratory rate to eighteen or twenty times per minute. 


It may even be necessary to pass an endotracheal catheter. It is 


important that the expiratory phase of respiration be just as free from 


obstruction as the inspiratory phase, fer in a person who is depressed and 
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who tries to exhale against obstruction pulmonary edema may develop 
in the course of a few hours. Oxygenation of the patient must be insti- 
tuted before any analeptic drugs are used, for in the presence of 
severe hypoxia stimulating drugs may be depressant rather than 
stimulating.* 

With the reestablishment of adequate oxygenation, one next turns 
to the circulatory system. Evidence of depressed circulation is not 
uncommon, If efforts at resuscitating the patient are to be successful, 
immediate improvement of the circulation must be brought about. This 
is done by the immediate establishment of continuous intravenous 
injection of fluids. If there is no response in the pulse and blood pres- 
sure after the patient has received 150 to 200 cc. of fluid intravenously 
it may be necessary to resort to the use of a continuous infusion of 
5 mg. of phenylephrine hydrochloride (neo-synephrine hydrochloride® ) 
or 100 mg. of ephedrine hydrochloride U.S. P. in 500 cc. of plasma 
or isotonic sodium chloride solution U.S. P. The rate at which the 
fluid is injected into the patient is governed by the blood pressure. If 
the blood pressure shows signs of pronounced elevation the rate is 
decreased; if the pressure remains low the rate is increased. It can- 
not be too strongly emphasized that it is only by the maintenance of a 
good circulation that one can treat the patient further. 

Once the respiratory and circulatory systems have been checked 
and the proper treatment instituted, one may examine the patient in 
an effort to determine the exact degree of depression. Often a patient 
may be unconscious on admission after taking a relatively small amount 
of barbiturate, that is, 10 to 40 mg. Pressure on the mastoid process or 
on the supraorbital ridge may induce some response in such a comatose 
patient. The pupils may be pinpoint in size or moderately dilated but 
react to light rather sluggishly. The patient will come out of the coma 
within a few hours if untreated. 

The next step is to empty the gastrointestinal tract of its contents. 
Thorough washing of the stomach with the use of a large stomach tube 
may produce a considerable amount of the unabsorbed drug. This 
should be sent to the laboratory for barbiturate analysis. After the 
stomach has been thoroughly washed, it is well to put in 2 to 4 ounces 
(60 to 120 cc.) of a saturated solution of magnesium sulfate U. S. P. 
as a cathartic, to produce a rapidly acting diarrhea and sweep the 
remaining traces of the drug out of the small and large intestine, thus 
preventing further absorption. The patient should be catheterized, 
since he may have a distended bladder; the specimen should be 
analyzed to determine the barbiturate present. 


3. Frankenstein, H.: Personal communication to the authors. 
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USE OF ANALEPTIC DRUGS 

The use of analeptic drugs depends on the depth of narcosis. The 
patient who responds favorably to the few simple tests mentioned 
previously is one who has taken a minimal amount of barbiturate, 
i. e., 10 to 40 grains (0.65 to 2.59 Gm.) or one who has taken a 
considerable amount but has been brought to the hospital before the 
full effect of the drug has become manifest. To ascertain the exact 
status of the patient, a small test dose of one of the milder analeptic 
drugs such as pentamethylenetetrazol (metrazol*) or nikethamide may 
be given: Five to 8 cc. of metrazol® given intravenously will produce 
a strong effect in a patient who is in coma but who has taken only a 
minimal amount of barbiturate. Within only a minute or two the patient 
may groan, try to move about or even attempt to sit up Such a patient 
requires no further treatment. 

The patient who does not respond to this test dose may be considered 
dangerously depressed and requires further treatment. If the patient 
shows signs of activity in his reflexes after injection of 20 to 30 cc. of 
metrazol® intravenously, an equal dose should be given intramuscularly. 
In a relatively short space of time, the patient gradually becames 
depressed again. Another intravenous injection should then be given, 
but only 20 to 25 cc. of metrazol® is required before the reflexes become 
active. This is again followed by an intramuscular injection equal to 
the intravenous dose. The procedure is repeated until the patient 
responds to intravenous and intramuscular injection of about 2 cc. of 
the drug, when it is no longer necessary to stimulate the patient. 

The last type of patient is the one who demonstrates profound 
narcosis. Picrotoxin U.S. P. is used in treatment of this condition. 
It is usually administered through an intravenous tube, at the rate 
of about 0.5 ce. per thirty seconds. The quantity given is that necessary 
to produce an effect on the central nervous system, the earliest manifesta- 
tions being twitching of the lips and the muscles of the neck or of the 
fingers. The moment this reaction is observed the intravenous admin- 
istration of picrotoxin is discontinued, and the quantity which was 
being given intravenously is then given intramuscularly. When the 
patient again demonstrates signs of depression the procedure is repeated. 
\gain, the second dose should be somewhat smaller than the ‘first 
and the third smaller than the second. The reduction is continued to 


the point where the patient responds to 2 or 3 cc. of picrotoxin, at 


which time metrazol® is substituted and the procedure described for the 
moderately depressed patient carried out. When an effect on the central 
nervous system can be obtained with 3 or 4 cc. of metrazol® injected 
intravenously it is wise to discontinue. further medication, to avoid 


overstimulation of the central nervous system. 
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Amphetamine (benzedrine*) and sodium succinate have not been 
successful in our hands in treatment of the deeply narcotized patient. 
However, our experience in the use of these drugs has been limited. 

In addition to the specific drugs just named, is essential that 
other supportive therapy be employed. The intravenous injection of 
fluids to maintain body hydration, and, if the patient remains in a 
comatose state for several days, the employment of blood plasma, protein 
hydrolysates and the antibiotic drugs are essential. As the effect of 
the barbiturate wears off and the patient reaches a state of consciousness, 
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Grains of Barbiturate 


lig. 1—Recorded cases in which a definite amount of barbiturate was know! 
to have been taken 


he tends to become extremely restless. It may be necessary to adminis- 
ter 10 to 12 grains (0.65 to 0.78 Gm.) of chloral hydrate U. S. P. or 
1 or 2 drachms (4 or 8 cc.) of paraldehyde U. S. P. as a sedative. 
One cannot overstress the importance of having the patient constantly 
watched 

The patient almost always should be given antibiotic drugs in 
therapeutic doses, in order to prevent the almost inevitable hypostatic 
pneumonia. The patient in deep narcosis usually shows elevation of 
temperature on admission, probably due to bronchopneumonia but 
possibly only the hyperthermia produced by the barbiturates. 
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REPORT OF CASES 


Three cases, representing the various depths of narcosis, are pre- 


sented. ‘They are part of the series of 33 cases summarized in figure 1, 
in Which it will be noted that the majority of the patients took a nonlethal 
dose of barbiturates. 

Case 1—A white female nurse of 24 was brought to the emergency room in 
deep coma and obviously cyanotic. She was last known to have been conscious 
forty-one hours before admission. There were no reflexes. The pupils were 
moderately dilated and did not react to light. A slight degree of cyanosis was 
present. The pulse rate was 130 beats per minute; the respiration rate was 60 
beats per minute and was shallow. There was no activity of the intercostal muscles, 
and breathing was mainly diaphragmatic in character. Blood pressure was 100 
systolic and 8&0 diastolic. The medial aspect of both knees showed elongated 
excavating lesions about 1 inch (2.5 cm.) wide, which were raw and weeping. 
On the right hip, below the iliac crest, an edematous, erythematous patch 3 by 5 
inches (7.5 by 12.5 cm.) was noted. Bullous lesions of the dorsum of the right 
foot and hand were also present. The patient was treated with oxygen immediately 
after the insertion of a nasopharyngeal tube. Intravenous administration of fluids, 
in the form of dextrose and sodium chloride injection U. S .P., was begun; picro 
toxin and metrazol® were given through these. Forty-five milligrams of picrotoxin 
was given intravenously before a response was obtained; the patient was then given 
the same dose intramuscularly. Three to 27 mg. of picrotoxin was given every 
hour for a total of 93 mg. Metrazol® was then substituted and given each hour 
until a total of 68.5 cc. had been administered. Only 1 cc. of benzedrine® was used. 
The patient's stomach was washed, and she was catheterized. The intramuscular 
injection of penicillin was begun. As the blood pressure continued to fall con- 
tinuous intravenous injection of fluid was begun, with the addition of neo-synephrine 
hydrochloride.* Since the patient did not respond to the large quantity of analeptic 
drugs, a spinal puncture was done, but results of the examination were negative. 
Frequent physical examinations revealed rales in the right lung, and a diagnosis 
of bronchopneumonia was made. The gastric washings and the urine were negative 
tor barbiturates, but a trace of mercury was found in the urine. In view of these 
tindings, British antilewisite (2, 3-dimercaptoproponal) was given every four hours. 
Qn the second day in the hospital, the patient’s pupils were less dilated and began 
to react to light. The urinary output continued to be good, and the intravenous 
injection of fluids was continued. Suction of the throat produced moaning and 
coughing. Early in the morning of the patient's third day in the hospital, the blood 
pressure fell again; administration of 10 mg. of neo-synephrine hydrochloride® in 
dextrose and sodium chloride injection U.S.P. was begun with improvement in 
the blood pressure. Later on the same day, the patient showed greater response 
to painful stimulation. Her condition continved to improve, and she then began 
to complain of sore throat, burning on urination and a cough. She became completely 
lucid on the fourth day and was discharged from the hospital on the eighth 
day. On questioning she disclosed that she had taken 90 grains (6 Gm.) of 
seconal sodium.” 

Case 2—The patient, a white male accountant of 35, was brought into the 
hospital in coma. His wife stated that he had been depressed lately and had been 
taking seconal sodium® for insomnia. He had had previous association with 
numerous pharmaceutical companies. A suicide note was found among his belong- 
ings, but no evidence of medicaments or bottles was found. Physical examination 
revealed a well developed and well nourished cyanotic man, in coma, with pinpoint 
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pupils which did not react to light. All reflexes were depressed. The heart and 
lungs were normal. There was a laceration of the left wrist. Blood pressure was 
110 systolic and 90 diastolic; the pulse rate was 112 and the temperature 99 |] 
lhe stomach was washed, and 1 ounce of a solution of magnesium sulfate U. S. P 
was injected into the tube. The patient was given 1] unit of plasma, and the injection 
of 1,000 cc. of a 5 per cent solution of dextrose U.S. P. in sodium chloride solutio: 
was begun. Five cubic centimeters of picrotoxin, 3 cc. of metrazol® and 3 ce. of 
benzedrine® were given. Oxygen was given continuously, and suction was pe! 
formed frequently after insertion of a nasopharyngeal tube. The patient wa 
catheterized; 28 ounces (794 Gm.) of urine was obtained. After the use ot 
analeptic drugs 50,000 units of penicillin was administered every three hours 
Che patient began to react in a few hours, at which time the temperature was 
101 F.; it rose the next day to 103 F. but fell on the third day to normal. The 
patient responded in approximately twelve hours. A psychiatrist was consulted 
a diagnosis of a reactive depression made and the patient discharged from thx 
hospital in good physical condition. He did not divulge the amount of barbiturat« 
taken 

Case 3.—A white woman of 52 was admitted to the emergency room aiter having 


taken 42 grains (2.72 Gm.) of tuinal 


resulting from a fracture of the left arm nine months before and was on the verge 


She had been depressed because of atrophy 


of a nervous breakdown. She had had six operations on the arm since the fracture 
Relatives stated that she had been extremely upset and depressed about the 
prospects of another operation 

Examination revealed a well developed and well nourished white woman 
Ihe blood pressure was 122 systolic and 74 diastolic. The patient’s color was 
good, and she responded to painful stimuli. Reflexes were normal, and the pupils 
reacted in a normal manner. Numerous factitious lesions were noted over the 
skin. The stomach was washed, and a nasopharyngeal tube was inserted, but the 
patient began to moan and groan on its insertion. After 2 cc. ot nikethamide was 
given, she sat up and began to talk. She was given penicillin; fluids were injected 


intravenously, and she was discharged on the fifth day at the hospital 


COM PLICATIONS 


Che chief complication in barbiturate poisoning is bronchopneu 
monia. In every case of severe poisoning prophylactic antibiotic therapy 
should begin as soon as the emergency treatment is completed. 

If the patient has been in a state of circulatory collapse there may be 
inadequate glomerular filtration and poor urinary output, with prerenal 
azotemia. This condition as well as the pneumonia, which may produce 
lassitude, stupor, confusion and disorientation, may mislead the physician 
into believing that the patient is still under the influence of the barbitu 


rates. The condition should be checked constantly with intake and 


output charts and by determination of the nonprotein nitrogen level 
of the blood. The use of plasma and of intravenous injections of hyper 
tonic solution of dextrose in sodium chloride solution will help to 
increase the urinary flow. 

\nother important and frequent complication is extreme restlessness 
of the patient after recovery from the acute poisoning. The patient, 
in coming out of the coma, may rub the skin off his elbows, feet, legs, 
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kuees and back owing to his restlessness. [css pronounced symptoms of 
anxiety, “nervousness” and irritability are observed as subjective and 
objective signs. When the patient becomes restless, small doses of 
chloral hydrate U.S. P. or paraldehyde U.S. P. are effective. 

The traumatic effects of insertion of the nasopharyngeal and lavage 
tubes are also minor problems in convalescence. [loarseness and “sore 
throat” are frequent sequelae of the emergency therapy instituted. 
lhese conditions usually clear in a day or two. In the meantime, 
lozenges and gargles may add to the comfort of the patient. 

A natural idiosyncrasy to the drug may manifest itself in the torm 
of myalgic, arthritic or neuralgic pain, which may be severe and may 


last for days or weeks after the drug has been completely excreted. ‘The 








wi 


Fig. 2.—Areas of pressure necrosis along medial aspect of both knees in a case 


of profound barbiturate poisoning 


pain may appear in paroxysms; it is most frequently localized over 
the neck, shoulder, scapular region and arms.* 

An observation made on 2 of our most recent patients revealed 
peculiar lesions of what appeared to be areas of pressure necrosis 
along the medial and anterior aspect of the knees (fig. 2). One of 
the patients had deeply excavated lesions along the medial aspect of 
the knees, with weeping and oozing of serum. The lesions were so 
severe that skin grafts were necessary before healing took place. Other 
lesions included crusted areas and bullae on the legs, on the anterior 
aspect of the knees and on the buttocks. 


4. Weiss, S [he Indications and Dangers of Sedatives and Hypnotics with 


Special References to the Barbituric Acid Derivatives, Internat. Clin. 1:38-66 


(March) 1936. 
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Other lesions, of a type previously described,’ were also observed 
in these 2 cases. These were bullae which ranged in diameter from 1 cm. 
to 5 or 6 cm. and were filled with clear serum; this type of lesion has 
been described as a nonatopic acquired sensitivity reaction to the 
drugs. Examination of the skin of each patient may aid in diagnosis; 
a thorough check of the skin should be made in all cases of coma. 
Other cases in which pressure necrosis accompanied barbiturate poison 
ing have come to our attention 

The patient who has an allergy such as asthma, hay fever, angio 
neurotic edema or urticaria may exhibit swelling of the eyelids, cheeks 
or lips.** With the use of antihistaminic drugs, ephedrine or epinephrine 
these conditions may be treated successfully. 

It has been observed that hyperthermia without the presence of 
infection is also a frequent complication in barbiturate poisoning. It 
is difficult to explain this reaction but the effect of the barbiturates on 
the temperature-regulating mechanism in the brain is thought to 
he the cause. Pulmonary edema, which in all probability is due to 
depression of the central nervous system, has also been observed. 

Finally, after complete physical recovery, a psychiatrist should be 


consulted for further treatment of the patient. 


SUMMARY AND CONCLUSION 

The incidence of barbiturate poisoning, both accidental and suicidal, 
is definitely increasing. The majority of patients, however, ingest a 
nonlethal dose. 

The patient, when admitted to the hospital, should be treated in 
the emergency room, where all necessary equipment and drugs should 
be available. Adequate oxygenation, suctioning, support to the circu- 
latory and respiratory system, elimination of any drugs from the gastro- 
intestinal tract and orientation as to the depth of the narcosis are the 
most important practical measures in handling such a case. One should 


not employ the powerful analeptic drugs unless they are definitely 
indicated. The patient must constantly be watched and nursed. One 


important measure to prevent pulmonary complications is the use of 
antibiotic drugs prophylactically. 

With the definite increase of poisonings due to barbiturates, there 
should be stricter regulations regarding dispensation of the drugs. 
Though many states have laws governing the sale of barbiturates, they 
are easily obtained by the laity. Further legislative measures are 
indicated in an effort to reduce the increasing incidence of barbiturate 
poisonings. 


5. (a) Weiss.4. (b) Goodman, L.., and Gilman, A.: The Pharmacological Basis 
of Therapeutics, New York, The Macmillan Company, 1941, p. 145. 





AEROSOL AND MICRONIZED EPHEDRINE AND PENICILLIN 
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Treatment of Bronchitis, Bronchiectasis and Intrinsic Asthma 
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HE SEQUENCE of bronchial infection, bronchiectasis and fibrosis 
and asthma, with its enormous actual subsequent morbidity, has 
rightly led to considerable study of the well recognized favorable ettects 
of penicillin inhalation therapy.'. The problem has been one of deter- 
mining the easiest and least harmful method of placing the penicillin 
in contact with the offending bacteria. Inhalation has circumvented 
the prime defect of parenteral therapy, namely, deficient circulation of 
blood in the fibrosed areas, yet there has remained the barrier of the 
diseased and irritated bronchi and bronchioles. 
One of us (S. J. W.) had been impressed by observation of the 
long-continued relief afforded ambulatory persons with diverse types 
of chronic bronchial asthma by repeated inhalations of mechanicalls 


nebulized 3 per cent solution of ephedrine sulfate U.S. P. Simiiar use of 
vaporized epinephrine U.S. P. and other bronchodilators was reported 


several years ago.” In the present experimental work, the administra- 
tion of ephedrine, in either nebulized or dust form, immediately pre- 


Published with permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for opinions expressed or conclusions drawn by the authors. 

From the Department of Medicine, University of California School of Medi- 
cine, Los Angeles, (Dr. Weinberg), and the Department of Medicine, General’ 
Medical and Surgical Hospital, Veterans Administration Facility (Dr. Packer). 

1. Levine, E. R.: Inhalation Therapy in Chronic Bronchial Infections, Dis. 
of Chest 8:295, 1947. Segal, M. S., Levinson, L., and Miller, D.: Penicillin 
Inhalation Therapy in Respiratory Infections, J. A. M. A. 184:762 (June 28) 
1947. Prigal, S. J.: Studies with Medicated Aerosols, Ann. Int. Med. 28:814, 
1948, 

2. Graeser, J. B., and Rowe, A. H.: Inhalation of Epinephrine for Relief 
of Asthmatic Symptoms, J. Allergy 6:415, 1935. Richards, E. W., Jr., Barach, 
\. L., and Cromwell, H. A.: Use of Vaporized Bronchodilator Solutions in 
Asthma and Emphysema: Continuous Inhalation Method for Severe Asthmatic 
States, Am. J. M. Sc. 199:225, 1940 
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ceded the inhalation of penicillin (nebulized or micronized, respectively ) 
in persons who had previously received diverse forms of therapy. The 
objects of this study were (a) to observe and compare the effects of 


ephedrine-penicillin inhalations in the moist and dry forms and (0) to 


determine an effective and practical form of therapy for ambulatory 
patients with advanced bacterial bronchitis, with or without attendant 


bronchiectasis and bronchial asthma. 


METHODS 


Phe period of treatment for purposes of this study was empirically set at three 
weeks. Inhalations were given twice daily (morning and afternoon) for one 
week and once daily for the next two weeks. Inhalation of 30 mg. of ephedrin« 
sulfate U.S.P. over a period of five minutes was immediately followed by 
inhalation of 100,000 units of crystalline penicillin calcium over a period of ter 
minutes.2. Oral lavage with plain water followed the treatment. 

The vaponefrin® type of nebulizer, attached to the tank of an air compressor 
init, proved satisfactory for moist inhalations, the rate of air flow being set at 
7 liters per minute. Ephedrine and penicillin dust, ground to an average diame 
ter of 1.5 to 4 microns, was inhaled through the simple oral apparatus described 
by Taplin and Bryan.t The therapeutic agent was mixed with 5 parts of 
micronized lactose U. S. P. Originally, traces of sucrol and vanillin were added 


for sweetening and flavoring Sucrol was later eliminated. 


PROCEDURI 


[he series consisted of 39 men, all ambulatory, and with an average age of 
53 years. Of these, 31 were in residence in the Domiciliary Home, Veterans 
Administration Facility, while 7 were treated while undergoing hospitalization 
because of aggravation of the condition of the respiratory tract and 1 was an 
outpatient. All had previously been hospitalized and studied at various times, 
the diagnoses including (a) severe chronic bronchitis, (>) bronchiectasis, (c) 
emphysema and (d) pulmonary fibrosis. Twenty-seven had varying degrees of 
asthma. Initially, all patients had a roentgenographic study of the chest, culture 
of sputum, determination of the twenty-four hour volume of sputum, blood count 
for eosinophilia, spirometric determination and, when possible, an exercise toler 
ance step test. Though a roentgenogram of the chest was made before and after 
treatment of the first 15 patients, little or no change was evident, and a film was 
made thereafter only before treatment. All patients in the series underwent 
comparable procedures on completion of the therapy. 

Seventeen of the patients received aerosol ephedrine-penicillin solution, while 
22 were treated with a micronized ephedrine-penicillin mixture. Two of the 
former group and 7 of the latter failed to complete the course: Two were 
found to have pulmonary tuberculosis; 1 had bronchogenic carcinoma; 2 inanition 
and 3 gave a questionable reaction to treatment 

The bacteriologic analysis consisted in culture on blood agar mediums and 
bactérial identification of twenty-four hour specimens of sputum, both being made 


3. The micronized ephedrine U.S. P. and penicillin used in this study were 
supplied by George V. Taplin, M.D 

4. Taplin. G. V., and Bryan, F : Administration of Micronized Thera 
peutic Agents by Inhalation or Topical Application, Science 105:502, 1947 
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immediately before and after the three week course of treatment. No attempt 
was made to study the bacterial population; rather, the over-all volume of 
bacterial changes was determined 

The step test, utilized in the case of persons not incapacitated, provided for 
scent and descent of a one flight, ten step staircase to the point of inability to 
ontinue by reason of dyspnea. Admittedly, this method gave only an approxi 
nate estimate of exercise tolerance because of possible daily individual variation 
ind bronchospasm 

RESULTS 

It is apparent from the accompanying chart that both the aerosol 
and the dust form of ephedrin-penicillin inhalations brought about a 
considerable reduction in the volume of sputum. Exercise tolerance 
was increased in both types of therapy, but, while vital capacity was 


definitely improved with the micronized therapy, results were varied 


VITAL CAPACITY  24hrSPUTUM VOLUME EXERCISE TOLERANCE 
: eS: aE ena 
| _ AEROSOL 
before 240 fore after | before ofter 


— =] 


3 








MICRONIZED 
240 


200 




















Comparison of results after treatment with nebulized (aerosol) and 
micronized (dust) ephedrine sulfate and penicillin calcium. 


with the aerosol method: Five patients had increased, 5 diminished 
and 2 unchanged tolerance. No explanation is offered unless it be 
that the disease was so advanced in several of the latter patients that 
exercise tolerance tests were not feasible and bronchospasm was easily 
produced. 

Both the moist and the dry therapy resulted in a pronounced 
reduction in bacterial flora (table 1). Staphylococci, streptococci, 
diphtheroids and pneumococci were those most commonly eliminated, 
while other organisms showed a reduction in extent of growth. 

Though the 28 patients (14 in each group) who completed the full 
course were of the same sex and fell into the same general disease clas- 
sification, a strict comparison is impossible because of variations in 


constitution and age and in the severity of the disease. The extent to 
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which infection, emphysema, asthma, bronchiectasis and fibrosis were 
present were also variables. However, from study of the clinical data 
(table 2) several impressions of comparative effects may be gained. 
No allergic manifestations were observed with the moist therapy, 
and in only 1 instance was there a complaint of systemic reaction. On 


Paste 1.—Organisms Obtained from Sputum Cultures 


Patients with Patients with 
Pretherapy Growth Post-therapy Growth Patients 
~ —— R with 
Moder Moder- No 
Organism Heavy ule Slight Heavy ate Slight Growth 
Nebulized Ephedrine and Penicillin 
Escherichia coli.. ! l 
Aerobacter aerogenes ; 
Diphtheroids 
Staphylococcus albus 
Hemolytic Staphylococcus aureus 
Anhemolytie streptococcus. 
Streptococcus viridans 
Bacillus subtilis. 
Pneumococcus .... 
Hemophilus influenzae 
Neisseria catarrhalis 
Hemolytic streptococcus 
Totals l 14 11 1 
Micronized Ephedrine-Penicillin Mixture 
H. influenzae.. ‘ l 
Str. hemolyticus 
Pneumococcus 
N. catarrhalis 
Staphylococcus aureus 
Staphylococcus albus 
A, aerogenes 
Str. viridans 
Esch, coli. 
Diphtheroids , 
Beta hemolytic streptococcus 
Proteus vulgaris 


Totals 


TABLE 2.—Comparison of Clinical Data for Patients Treated with Aerosol and 
Micronized Ephedrine and Penicillin 


Aerosol Form, Micronized Form, 
Number of Patients Number of Patients 


Improved Unimproved Improved Unimproved 
: 16 2 
{ A 11 7 
Thoraeic discomfort and pain 1 3 1 a 
Insomnia 1 
Anorexia. 


Cough.. 
Dyspnea 


) 6 
9 9 


After completion of the course of penicillin therapy, 2 patients treated with the aerosol 
preparation and 11 patients treated with the micronized preparation required no further 
epinephrine or ephedrine. 


the other hand, 3 persons refused further treatment after several days 
of dust inhalation, 1 because of nausea following oral dryness and a 
saccharine taste, a second because of aggravation of urticarial eczema 
and a third because of headache, insomnia and slight palpebral edema. 
Several others in this group also complained of oral dryness and a 
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sweet taste, followed by nausea. ‘These symptoms were slight in degree 
but lasted about a half hour despite oral lavage on completion of 
inhalation. 

Comparative roentgenograms without the use of iodized oil U.S. P. 
in the first 15 cases showed change (improvement) in only 1. Undoubt- 
edly, employment of iodized oil U.S. P. in studies of bronchiectasis 
by the method of Hennell® would have been more fruitful, but this 
was not feasible. Roentgenograms were taken only at the outset, to 
rule out carcinoma or tuberculosis. 

lightness in the chest, obviously bronchospasm, was frequently 
reieved with the preliminary administration of ephedrine. This 
observation led us to utilize the micronized metiiod of ephedrine inhala- 
tion in a one week follow-up study of a number of the asthmati 
patients as a substitute for epinephrine by injection. In every instance, 
relief obtained through inhalation, using 30 mg. of ephedrine sulfate, 
equaled previous relief aiter hypodermic injection of 0.3 to 0.5 cc. of 
epinephrine solution U. S. P. 


General relief of bronchospasm and pain on coughing during the 


three week period was approximately equal for the two groups. 
Similarly, cough was less, with fewer interruptions of sleep; and 


dyspnea on exertion was less pronounced after treatment. In a number 
of patients the increased well-being was marked by improvement in 
appetite. 
COMMENT 

The subjects of this study, in contrast to a great majority of the 
patients with infections of the upper respiratory tract briefly treated 
with dust penicillin by Krasno, Karp and Rhodes,® were victims of 
chronic infection of the lower respiratory tract, most of them with 
intrinsic asthma and emphysema. However, there were similarly 
favorable results in the chronic cases in the two series. The apparatus 
used in the present work possesses an advantage of simplicity over 
the face mask used by them, but the more numerous instances of local 
reaction to inhalation of ephedrine-penicillin dust which we observed 
were undoubtedly due not to the apparatus but either to the greater 
pathologic changes in the patients or to the composition of the dust. 
One local reaction, oral dryness, has been observed with frequent 
inhalation of nebulized penicillin, as well as of epinephrine,’ while the 


sweet taste was ascribed to the sucrol, since reduction in this con- 


5. Hennell, H.: Reversible Bronchiectasis, J. Mt. Sinai Hosp. 14:1, 1948. 

6. Krasno, L.; Karp, M., and Rhodes, P. S.: The Treatment of Asthma 
by Inhalation of Aerosol of Aminophyllin, J. Allergy 18:16, 1947. 

7. Hartman, M. M.: Ethyl-Nor-Epinephrine by Inhalation for Bronchial 
\sthma: Comparison with Epinephrine, J. Allergy 17:106, 1946. 
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stituent reduced the objection. The nausea appears to be a retlex; it 
has also been observed with inhalation of aerosols of epinephrine.* 

rhe total absence of allergic sensitivity in our patients treated with 
nebulized ephedrine and penicillin was remarkable; it may have been 
the result of the preliminary use of ephedrine. The results were 
almost equally good in the preliminary use of ephedrine dust 
The ephedrine was employed primarily as a bronchodilator, but our 
previous experience in this hospital in the treatment of chronic pul 
monary infection with nebulized penicillin alone, after the method oi 
Barach and others,’ included secondary cutaneous allergic manifesta 
tions similar to those reported by Engelsher.’° The majority of ow 
cases fall into the same group of “intrinsic or bacterial” asthma as 
those of Engelsher; yet our therapeutic results were much better, and 
it is probable that this result also, in a measure, may be ascribed to 
the preliminary use of ephedrine. Other aerosol bronchodilators, such 
as suprel,®™ (racemic 1-[{3-4-dihydroxypheny]]-2-isopropylaminoetha 
nol) or aminophylline U.S. P.'* undoubtedly possess advantages over 
ephedrine, but their general antiallergic properties are not yet sufficiently 
well defined to stand comparison. Local pulmonary vasoconstriction, 
as a means of retarding systemic absorption of the penicillin, was a 
reason for the preliminary use of ephedrine. 

In a comparison of the practical aspects of the dust and nebulized 
forms of administration, there can be no question as to the value of 
a method of which avoids the use of oxygen tank, nebulizer and com 


pressor and the tedium of preparing sterile solutions. That appreciable 
levels of penicillin in the blood are quickly attained after administration 
of penicillin dust has been well demonstrated.’* We have not determined 
these levels; local bacterial contact with penicillin is of greater impo 
tance in intrinsic asthma. [Evidence of the equal efficacy of the dust 


inhalation and the aerosol method is definite as regards the over-all 
volume of bacterial change 

The demonstration of the reversibility of bronchiectatic change after 
penicillin inhalation > gives new hope to persons with chronic infectious 
pulmonary disease. We have not as yet determined the length of 
time for which our patients retain improvement without continuance of 


1 Therapy, J. Allergy 19:47, 1948 


Koelsche, G. A \erose 
Barach and others, cited by Koelsche 
Engelsher, D. I Aerosol Penicillin, J . M. A. 181:61 (May 4 
1946 
11. Segal, S., and Beakey, |. | The Management of Bronchial Asthma 
Ann. Allergy 5:317- 1947 
12. Prigal, S. J.; Brooks, A. M., and Harris, R The Treatment of Asthma 
by Inhalation of Aerosol of Aminophyllin, J. Allergy 18:16, 1947 


1? 


13. Taplin and Bryan.4 Krasno, Karp and Rhodes.® 
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therapy or the frequency and extent to which inhalation therapy by 
this method is necessary in order to maintain or enhance the improve- 
ment. It is necessary to make controlled long term studies on such 
patients in order to shed light on these matters. 


SUMMARY 
Comparative therapeutic studies on each of two series of 14 patients 
with chronic bronchial infection, chiefly with bronchiectasis, emphysema 
and intrinsic asthma, are summarized as follows: 

1. The patients in the series treated for three weeks with nebulized 
(aerosol) ephedrine sulfate U.S. P. followed by aerosol of penicillin 
calcium gained considerable benefit, as indicated by reduced volume 
of sputum, increased exercise tolerance, reduced dyspnea, cough and 
chest discomfort, improved sleep and appetite and decreased epinephrine 
requirement. 


2. The patients in the series treated for an equal period with micron- 
ized (dust) ephedrine sulfate U.S. P. followed by micronized penicillin 


calcium derived apparently equal benefit in the same details, with an 
additional increase in vital capacity. Minor reactions, such as oral 
dryness, saccharine taste and nausea, appeared in this group. 

3. Allergic manifestations rarely accompanied the therapy. Inhala- 
tion of dust ephedrine will frequently replace the hypodermic administra- 
tion of epinephrine for asthma. 

4. Bacteriologic studies indicated approximately equal effectiveness 
of moist and dry therapy. 

1015 Gayley Avenue (24) 
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REFLEX VASODILATATION BY BODY HEATING IN DIAGNOSIS 
OF PERIPHERAL VASCULAR DISORDERS 
A Criticism of Methods 


R. H. GOETZ, M.D., Ch.B 
AND 
F. AMES, M.B., Ch.B. 
CAPETOWN, UNION OF SOUTH AFRICA 


— Brown-Séquard,'! as early as 1858, called attention 
to the clinical importance of differentiating arterial spasm from 
arterial occlusion, routine tests to differentiate between the two have 
heen introduced only within the last twenty years, i.e., since the study 
of peripheral vascular diseases has become a recognized specialty in 
the practice of medicine. Numerous methods have been used at various 
times (general anesthesia, spinal anesthesia, paravertebral block, 
peripheral nerve block, injections of typhoid vaccine, injections of 
sympathicolytic drugs, immersion of one or two extremities independ- 
ently in hot water, and the use of electrically heated sleeves, boots and 
mattresses), many of which do not lend themselves to routine clinical 
examination, particularly in the patient’s home. Of all the methods 
mentioned, reflex vasodilatation as produced by body heating is the 
most practical, the most reliable and the only one not fraught with pos- 
sible danger to the patient. It is also a method by which vasodilatation 
may be maintained and repeated ad lib. We ourselves have been using 
the method for the last fifteen years, in well over 3,000 tests, without 
ever recording the slightest ill effect. After the critical investigations 
by Uprus, Gaylor and Carmichael,” in 1936, it appeared that the exist- 
ence of the humoral mechanism underlying the reaction had been well 
established. In 1940, however, Duthie and Mackay,’ after apparently 
well planned experiments, postulated a nervous mechanism. Although 
the view was in sharp contrast to any theories held before, Duthie and 
Mackay have not been taken up in their contentions at the time of this 


From the Department of Peripheral Vascular Diseases, Groote Schuur Hos- 


pital, and the Surgical Research Department, University of Capetown 

1. Brown-Séquard, C. F.: Course of Lectures on the Physiology and Pathology 
of the Central Nervous System, Philadelphia, Collins, 1860. 

2. Uprus, V.; Gaylor, J. B., and Carmichael, E. A.: Vasodilatation and 
Vasoconstriction in Response to Warming and Cooling the Body: A Criticism of 
Methods, Clin. Sc. 2:301, 1936. 

3. Duthie, J. J. R., and Mackay, R. M. I.: Vasomotor Reflexes in the 
Control of Body Temperature in Man, Brain 63:295, 1940, 
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report. Learmonth,* who reviewed the application of reflex heat in 
surgical practice, wrote that no finality had been reached as to the 
mechanism concerned in reflex vasodilatation and, after citing Duthie 
and Mackay, concluded by saying, “here at the moment the matter 
rests.” On account of the importance of the method in both the diag- 
nosis and the treatment of disturbances of the peripheral circulation, 
it appeared essential that the mechanism be elucidated and critically 
examined anew. 
METHODS AND MATERIALS 


he methods used in the present study followed closely those previously 
described; for details, one should refer to the earlier papers (Goetz *). Continuous 
records of the peripheral circulation were obtained with the Goetz optical digital 
plethysmograph.5® The toe is enclosed within a glass plethysmograph, which is con- 
nected to a pipet graduated in hundredths of cubic centimeters, and containing a 


Fig. 1—The principle of our optical digital plethysmograph. A, as applied 
ior a finger; B, as applied for a toe. A.C., alcohol column; C, tap; T, rubber 
tubing and clamp for adjusting alcohol column in pipet; 7; and M]2, meniscuses of 
alcohol column, the movements of which are recorded 


4. Learmonth, J. R.: Reflex Vasodilatation in Surgery, Edinburgh M. J. 
50:140, 1943. 

5. Goetz, R. H.: (a) Plethysmography of the Skin in the Investigation of 
Peripheral Vascular Diseases, Brit. J. Surg. 27:506, 1940; (b) The Rate and 
Control of the Blood Flow Through the Skin of the Upper Extremities, South 
African J. M. Sc. 8:65, 1943; (c) The Classification and Diagnosis of Peripheral 
Vascular Diseases, ibid. 19:91, 1945; (d) The Rate and Control of the Blood Flow 
lhrough the Skin of the Lower Extremities, Am. Heart J. $1:146, 1946; (e) Clin- 
ical Plethysmography, South African M. J. 22:391 and 422, 1948; (f) The Effect 
ot Changes in Posture on the Peripheral Circulation with Special Reference to 
Skin Temperature Readings and the Plethysmogram, Am. Heart J., to be published. 

5a. A portable model of our digital plethysmograph is now manufactured and 
is available from Hilger and Watts Ltd., Scientific Instrument Makers, 98, 
St. Pancras Way, London, N.W.1, England. 
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column of alcohol (fig. 1). When the plethysmograph is sealed with petrolatum, 
the volume changes in the toes are transmitted to the alcohol column, the move- 
ments of which are enlarged and projected onto the paper of a recording camera 
Registration is effected by the meniscus of the alcohol column, which casts a shadow 
m the photographic paper. This arrangement makes possible exact and undis- 
torted measurement of changes in skin volume, a difference of 0.001 cc. being 
recorded easily. Whatever the enlargement, no calibration is required, since the 
graduations of the pipet appear as white horizontal lines on the film. The sensitive 
device allows not only direct registration of the pulse volume, but also calculation 
of the arterial inflow at any one moment by means of the so-called venous con 
gestion test.5>, 4, € The respiration was continuously recorded simultaneously with 
the taking of the plethysmogram in some of the tests, and the skin temperature 
of one or more digits was measured by means of a mirror galvanometer and a 
thermocouple. 

All observations were conducted in a draught-free and noiseless room. The 
room temperature was kept constant during the experiments, but no effort was 
made to control the relative humidity. Elsewhere,5f it will be shown that posture 
plays an important role in the response of both the skin temperature and the cir 
culation to body heating. Therefore, all tests were carried out with the patient 
resting comfortably on the couch illustrated in fig. 2.4; like the tank used for 
body heating, it was devised in our laboratories some years ago for the routine 
investigation of the peripheral circulation. The tank used for immersion of the 
limbs was fitted with an immersion heater and a stirring device, and the water 
temperature was thermostatically controlled (fig. 2B). In order to obtain reflex 
vasodilatation of the upper extremities, both lower limbs were immersed in the 
tank to a point 6 inches (15 cm.) above the ankle. To obtain dilatation in the lower 
extremities, one arm was immersed to a point 6 inches (15 cm.) above the 
elbow. The water temperature was kept constant at 45C., and vasodilatation 
was maintained for thirty minutes, as suggested by Gibbon and Landis. With 
the exception of the extremity which was being tested, the subject was covered 
with two woolen blankets, to prevent the dissipation of heat. 

For occlusion of the peripheral blood flow of the upper extremity, as required 
in some tests, the ordinary blood pressure cuff was used. The cuff was well fixed 
the arm. For occlusion of the circulation through the lower extremity a 
made, the rubber bag of which was 18 inches 


around 
pressure cuff hz o be 

thigh. Special care was taken 

bstruction remained well above 

The pressure requires 


by plethysmographic 


hysmograph 

a digit corded and the arterial lation occluded 
cuff, inflate » well abo } lic blood pressure. With the 
the plethysmogram naturally does not record any pulse volume, 


initial changes in digital volume? have occurred, the plethys 


6. Gibbon, J. H., and Landis, E. } Vasodilatation in the Lower Extremities 
in Response to Immersing the F m in Warm Water, J. Clin. Investigation 


11:1019, 1932 


Goetz, R. H Der Fingerplethysmograph als Mittel zur Untersuchung 


XN 
der Regulationsmechanismen in peripheren Gefassgebieten, Arch. f. d. ges. Phys 


iol. 235:271, 1935 
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mogram presents a straight line (fig. 3) The pressure in the cuff, which is 
with the plethysmogram, is then gradually released, and 
as systolic blood pressure 


blood flow in 


recorded simultaneously 
the point at which the pulse first recurs is taken 
(fig. 3). Since our plethysmograph permits registration of the 
two extremities simultaneously, it is possible to record simultaneously the blood 


pressure in two limbs, e. g., a leg and an arm. In this procedure, the two cutts 











?—A, examination couch, as developed by us for plethysmographic inves 


Fig. 2. 
tigations. Note the adjustable back and foot rests. The bath for body heating 
is on a movable stand; its height can be adjusted for the arm or the feet. The 
back of the couch can be lowered, so that the couch can be used as a general 
examination table. (Goetz.5¢) B, arm or foot bath, as devised in our labora- 
tories for producing ablation of central vasoconstrictor tone by body heating. 
The heating is thermostatically controlled and adjustable. Note stirring device, 
and pilot light to indicate whether or not the immersion heater is in operation. 
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are connected via a T piece to the manometer, so that they may be inflated o1 
deflated simultaneously. Any difference in pressures, permitting the return of 
blood flow, is then easily recorded. As demonstrated in figure 3, in the subject 
tested a pressure of 160 mm. of mercury was required to occlude the vessels of 
the lower extremities, but 100 mm. sufficed for the upper. The method, then, is 
an objective one of recording apparent differences in blood pressure in the upper 
and lower extremities. 

A pressure of 80 mm. above the systolic pressure, determined in this way, 
was used in order to occlude the peripheral circulation during those experiments 
in which body heating was carried out on a limb with occluded circulation 

Duthie and Mackay * observed that heating of the occluded arm caused pain, 
oiten of a severe degree They found that when the arm was cooled befor: 


occlusion was applied, immersion in hot water could be tolerated for a consid 























Fig. 3.—Registration of “blood pressure” simultaneously in the upper and 
lower extremities by means of plethysmography. Note that the initial pressure of 
175 mm. occludes blood flow in both the upper and the lower extremity. On 
release of the pressure within the cuffs, the blood flow resumes in the toe at 
a pressure of 160 mm. and in the finger at a pressure of 100 mm 


erable period with relatively little discomfort. We therefore followed thei 
advice by immersing the extremities in water of 10C. for a period up to ten 


minutes before occluding the circulation and applying heat to the occluded limb 


RESULTS 


Effect of Body Heating on Peripheral Circulation in Normal Sub- 


jects.—Figure 4 illustrates the typical result obtained in a straightfor- 
ward routine test, as we carry them out in the Department of Peripheral 
Vascular Diseases of Groote Schuur Hospital m all cases of proved or 
suspected vascular disease. In the graph, the response of the pulse 
volume, the digital volume, the rate of blood flow and the skin tempera- 
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ture were plotted from the plethysmogram, which was continuously 
recorded during thirty minutes’ body heating. 


The pulse volume and the digital volume respond first; after four 


minutes, in this instance, an appreciable rise was recorded in the 
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BOOY HEATING 


Fig. 4—Effect of body heating on blood flow 
prepared from a plethysmogram). 


in a normal person (graphs 
continuously. 


All values were recorded simultaneously and 


former. (Only after there has been an increase in peripheral blood 
flow for some time does the skin temperature start rising.) 


In this 
instance, the pulse volume reached its maximum after fourteen minutes 
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and the digital volume, after sixteen minutes. In the meantime, the 
rate of blood flow, as calculated from the venous congestion tests, 
increased from 16 to 80 cc. per minute per hundred cubic centimeters 
of tissue. The skin temperature, although lagging behind somewhat 
at the outset, as is usual, also reached its maximum of 32 to 34 C. 
(89.6 to 93.2 F.) after sixteen minutes. The relation between the 
pulse volume and the rate of blood flow, on the one hand, and the skin 
temperature, on the other, is clear, and it is obvious that the pulse 
volume, as indicated in the cuttings of the original film (fig. 5), fur- 
nishes a clear picture of the state of the peripheral circulation at any 
one moment. Before body heating, with the patient at rest, the pulse 
volume registered 0.005 cc. After ten minutes’ body heating, it had 
risen to 0.015 cc., and after twenty minutes, 0.025 cc. was recorded. 
lhe latter figure we refer to as the vasodilatation level. It was found 
that 0.02 cc. was about the lowest value recorded during full dilatation 
in any normal subject, and it is therefore referred to as the minimum 
vasodilatation level (Goetz **). Failure of the pulse volume to reach 
this minimum vasodilatation level, therefore, has to be accounted for. 
As a rule, a pulse volume below 0.02 cc. during full dilatation indi- 
cates organic arterial interference.“ 

Effect of Arterial Occlusion of an Immersed Limb on Response of 
Peripheral Circulation to Body Heating.—The results charted in figure 
6 contrast with the findings just described. In this instance, skin tem- 
perature, digital volume and pulse volume were recorded continuously 
ier a normal subject, whose lower limbs at the outset were fully con- 
stricted. However, before body heating was commenced, the blood 
How to the lower extremities was occluded. Only thereafter were the 
lower extremities immersed in water of 45 C. As demonstrated in 
figure 6, body heating was carried out for twenty-eight minutes, during 
which time there was no change whatsoever in the pulse volume or 
the digital volume of the second left finger, or in the skin temperature 
of the second right and the third left finge: The occluding cutf was 
hen released, body heating was continued and, after three minutes, 

volume started rising, followed a few minutes later by 
volume and the skin temperature. Within twenty-two 

all values reached vasodilatation level. The pulse volume was 
above 0.02 cc. and the skin temperatures, well above 34 C., and the 


lume had risen bv 1.60 c« 


7a. The pulse volume naturally depends on the amount of tissue enclosed 


within the plethysmograph; therefore, the pulse volume is different for various 
subjects during full dilatation. However, comparable indexes of the pulse volume 
may be obtained easily by correcting the pulse volume to a mean value (con- 
veniently, 15cc.), by means of a simple formula (Goetz 4). A value of 0.02 cc 


as minimum vasodilatation level therefore refers to the mean digital volume of 
l5cc. When the volume of the digit is larger, a correspondingly higher value 


is normal. 
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Cuttings of the original film (fig. 7) give a clear picture of the fail- 
ure of body heating to produce peripheral vasodilatation while the 
peripheral circulation of the immersed limbs was occluded. Figure 
7A illustrates the pulse volume before the test; figure 7B was recorded 
after twenty-seven minutes’ body heating, plus occlusion, and figure 
7C, twenty minutes after the release of occlusion, while body heating 
was still being carried on. The pulse volume did not change appreci- 











| 
| 


Fig. 5.—Cuttings from the original plethysmogram used in preparation of 





figure 4, illustrating the release of vasomotor tone in the first left toe, as obtained 
hy body heating. A, pulse volume before body heating (+ 0.005 cc.) ; B, during 
body heating (+0.015cc.); C, after thirty minutes’ body heating (= 0.025 ce. 


ably between the recording of 74 and 7B, but there was complete releas« 
of vasomotor tone following twenty minutes’ body heating, after the 
circulation in the immersed limb had been restored (fig. 7C). 

Exactly the same result was obtained when the blood flow in the 


lower extremities was recorded and one of the upper limbs immersed 
(fig. 8). There was a slight change in blood flow in the left big toe 
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during body heating while the peripheral blood flow of the immersed 
upper limb was occluded, but the change was of no significance, as 
indicated in figure 9. However, within five minutes of release of occlu- 
sion, a sudden and rapid rise in both digital and pulse volume was 
recorded, followed with a similar response in skin temperature. Within 


























* Tear ] 








Fig. 6—Graph prepared from an original plethysmogram on which were reg- 
istered continuously the pulse volume and digital volume of the second left finger 
and the skin temperature of the third left and second right finger. The graph 
demonstrates the failure to obtain vasodilatation in the upper limbs by immersion 
of both lower limbs in water of 45C. when the circulation in the latter was 
occluded first and kept occluded during the period of body heating. Black area 
indicates period of occluded circulation in lower limbs; white area, period of 
body heating. Note prompt dilatation on release of occluded circulation in lower 
(immersed) limbs 
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thirteen minutes of the release of occlusion, all values reached full vaso- 


dilatation level. Figure 9 shows the cuttings of the original film, illus- 
trating the course taken by the pulse volume. Figure 94 indicates 
































Fig. 7—Cuttings from the original plethysmogram referred to in fig. 6. 
Pulse volume (second left finger): A. before occlusion and heating; B, after 
twenty-seven minutes’ body heating, plus occlusion; C, twenty minutes after 
release of occlusion, but with body heating continued. Note failure to dilate 
between recording of .4 and RB, and complete and full vasodilatation in C. 
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the pulse volume just before release of occlusion, i. e., after twenty-six 


minutes’ body heating. Nine minutes after occlusion had been released, 
figure 96 was obtained. The pulse volume had increased from 0.003 
ce. to 0.007 cc. Three minutes later, the pulse volume reached 0.016 
ce., demonstrating the rapidity of dilatation once occlusion was released. 
Figure 10 shows results of the venous congestion test for the same per- 
son, At a point just before occlusion was released and when body 
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Fig. 8.—Failure to produce vasodilatation in the lower extremities by immer- 
sion of the occluded upper limb. Note prompt vasodilatation after release of the 
circulation while heating was continued. Black area indicates period of occlusion 
of circulation of upper extremity; white area, period of body heating 


heating had been carried on for twenty-six minutes, the rate of arterial 
inflow was 0.008 cc. per two seconds (exactly the same as before the 
test). Nine minutes after occlusion had been released, the arterial 
inflow had already risen to 0.04 cc. per two seconds, and after an addi- 
tional four minutes’ body heating, the arterial inflow had increased to 
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0.08 cc. per two seconds. There was, then, a tenfold increase in the 
actual rate of blood flow following release of occlusion. 

Failure of Occlusion of the Arterial Circulation in an Immersed 
Limb to Abolish Reflex Dilatation by Body Heating.—Although, as 
a rule, no reflex vasodilatation was obtained on immersion of an occluded 
limb for thirty minutes into water of 45 C. (figures 6 and 8), in two 
tests there was an increase in the peripheral blood flow, which had to 
be accounted for. However, the level of full vasodilatation was not 
reached. Furthermore, in both cases we proved to our satisfaction that 
occlusion of the arterial circulation could not have been complete; in 
subsequent tests, with higher occlusion pressures these 2 subjects failed, 
as usual, to show dilatation. It was after these tests that we insisted 
that the exact pressure assuring occlusion of the peripheral blood flow 
in the immersed limb be determined plethysmographically beforehand, as 
shown in figure 3. 

In investigating the cause of the failures, it was noted that there 
might occur a considerable rise in blood pressure as body heating was in 





Fig. 9.—Cuttings from the original film referred to in figure 8. Pulse volume 
(first left toe): A, just before release of occlusion (note small pulse volume) ; 
B, nine minutes after release of occlusion, but with continued body heating; 
(, eighteen minutes after release of occlusion, but with continued body heating. 


progress. The rise occurred only in those tests in which the arterial 
circulation of the immersed limb had been occluded. Figure 11 
illustrates such a test. The effect on the peripheral circulation was the 
same as before, there being no vasodilatation while the arterial circulation 


in the immersed feet was occluded. The systolic blood pressure at the 
commencement of the test was 110 mm. in the arm. The pressure 
required at the thigh to occlude the blood flow in the leg was 170. The 
blood pressure in the arm rose steadily in the latter half of the test, 
eventually reaching 140. If one assumes that the pressure in the thigh 
rose to the same degree, it was about 200 at the end of the test. The 
reason for the rise in blood pressure is twofold: Firstly, a considerable 
amount of pain is experienced by the patient in the occluded limb as body 
heating progresses, and as a rule numbness and complete paralysis of the 
immersed limb develop; as a result of the pain, the subject becomes 


extremely apprehensive and uneasy. Both the pain and the fear cause 
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a considerable rise in blood pressure. .(n example of how uneasy a sub- 
ject may become is the experience of a colleague, who had had the pro 
cedure fully explained and who volunteered for the investigations: When 
her hand became paralyzed she begged us to discontinue the test, 
although it was long before thirty minutes’ body heating had been com 
pleted. Secondly, Alam and Smirk * demonstrated that metabolites, 
accumulating in voluntary muscle when the circulation is arrested, raise 
the blood pressure: ‘‘This reflex rise in the blood pressure is not due 


In some subjects, the rise in blood 


mainly to the pain produced.” In 
pressure is considerably higher than that shown in figure 11. It there- 
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Fig. 10.—Results of venous congestion test: A, after twenty-six minutes’ body 
heating, with occluded circulation in immersed limb; B, after release of occlusion, 
but with continued body heating; C, thirteen minutes after release of occlusion, 
with continued body heating. The same subject was used in figures 8 and 9. 


fore follows that unless the occluding pressure is much higher than 
the systolic pressure determined in an arm before the test, the circulation 
in the immersed limb (particularly a lower limb) will be reestablished 


There can be little doubt, therefore, from the results of our investi- 
gations, that it is the return of the heated blood into the general 


circulation which produces reflex vasodilatation. There is no need to 


8. Alam, M., and Smirk, F. H.: Observations in Man upon a Blood Pressure 


Raising Reflex Arising from the Voluntary Muscles, J. Physiol. 89:372, 1937 
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invoke the assistance of any reflex nervous mechanism, as suggested 
by Duthie and Mackay.* The warmed blood acts on the thermosensitive 
centers in the hypothalamus; as Uprus and his co-workers pointed out, 
it is the gradient, or the rate of the rise, which initiates the relaxation. 
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Fig. 11.—Graph prepared from continuous plethysmogram, demonstrating blood 
flow through the second left finger, skin temperature of the third left and second 
right fingers, and blood pressure, while the lower occluded limbs were immersed 
in water of 45C. for twenty-eight minutes. Note increase in blood pressure, 
failure to obtain vasodilatation while circulation through the lower limbs was 
occluded (black area indicates occlusion) and prompt dilatation on reimmersion 


of lower limbs and release of occlusion. 
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Clinical Significance of the Humoral Mechanism in Reflex Vaso 
dilatation Produced by Body Heating.—lecognition of the significance 
of the humoral mechanism is not only of academic, but of great clinical, 
importance. In order to obtain a sufficient temperature gradient, the 


blood flow through the immersed extremity must be good, as otherwise 
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Fig. 12—Graph prepared from continuous plethysmogram of first leit toe 
Digital volume, pulse volume and skin temperature were continuously recorded 
while body heating was carried out: (a) by immersion of the normal left arm 
(uninterrupted lines), and (b) by immersion of the right arm, with severed 
axillary artery (interrupted lines). Note failure to produce full reflex vasodi- 
latation in the left leg by immersion of the right arm, but completely normal 
response following immersion of the left arm 
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little warmed blood will be returned into the general circulation, and 
body heating will have but little effect. It stands to reason that immer- 
sion of a limb with arterial occlusion, from any cause, will have the 
same result as immersion of a limb with experimental occlusion. There 
will be no, or but little, reflex vasodilatation in a completely normal 
lunb when the immersed limb shows organic occlusion of its vessels ; 
this is an important point which, to our knowledge, so far has not been 
appreciated by investigators in this field. It stands to reason that the 
limb being immersed should have a normal circulation; otherwise, 
the validity of the results of the body heating test is questionable. A 
typical example is illustrated in figure 12. The data are for a young 
Negro with a completely normal cardiovascular system, but who had 
had his right axillary artery accidentally severed. The blood flow in all 
limbs except the right arm was completely normal. Body heating was 
carried out by immersing the left arm, and subsequently the right arm, 
in water of 45 C. for thirty minutes. The blood flow in the right leg 
was tested. The uninterrupted lines in figure 12 indicate the result 
of the test with reference to immersion of the left arm. After four 
minutes’ body heating, both digital volume and pulse volume (first 
left toe) increased, and after six minutes, the skin temperature 
(second leit toe) did likewise. In only twenty minutes, the pulse volume 
in the right limb had reached values well above the minimum vaso- 
dilatation level (0.02 cc.). Within twenty-six minutes, the digital volume 
rose simultaneously more than 1.0 cc. and the skin temperature 
reached the normal vasodilatation level of 34 C. (93.2 F.). Thus, all 
values indicated that the blood flow in the right leg was completely 
normal. When the right arm was immersed, the picture was vastly 
different (interrupted lines, fig. 12). Dilatation also took place in the 
right leg, but it was much more gradual, and after thirty minutes’ body 


heating, the pulse volume did not even register 0.01 cc. The skin 
temperature had only reached 27 C. (80.6 F.), and the digital volume 
had risen by only 0.4 cc. (fig. 12). The results, then, indicate clearly 
the importance of an adequate return of heated blood in order to induce 
vasodilatation. The blood flow in the immersed extremity has to be 


good. Unless the investigator is aware of this pitfall, he may draw 
incorrect conclusions from such tests carried out on routine clinical 
examination. With organic occlusion of the arteries in the immersed 
extremity, the amount of heated blood returned will be insufficient to 
produce the necessary gradient, and dilatation may be incomplete or 
absent. The vessels of the tested extremity at the time may be absolutely 
normal, vet the diagnosis of arterial disease may be made. Indeed, 
in the majority of cases of organic arterial disorders in any vascular 
clinic, involvement of all extremities to varying degrees is the rule 
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Thus, failure of the immersion method to produce reflex vasodilatation 


may not mean organic occlusion of the limb tested but may reflect 


interference with the blood flow in the immersed extremity. Therefore, 
nothing factual may be revealed about the vessels in the extremity under 
examination in such cases. Obviously, the error is not inherent in 
methods producing dilatation by surgical interruption of sympathetic 
pathways (paravertebral block or spinal anesthesia) or by direct appli- 
cation of heat. In many of our tests, when there is the slightest doubt 
as to the effectiveness of reflex body heating, we accordingly follow 
up reflex vasodilatation by the direct application of heat. One of the 
prerequisites for a successful body heating test, therefore, is that the 
blood flow in the immersed extremity be normal. 


COMMENT 


Sewall and Sanford® observed that immersion of one hand in hot 
water increased the blood flow in the other and thereby established 
the principle of reflex dilatation, i. e., induction of vasodilatation in one 
extremity by the application of heat to another. Winkler *° demonstrated 
flushing of the ear of a rabbit: when the hindquarters were immersed 
in hot water. In 1906, Miller’! first suggested that immersion of one 
extremity in warm water, in conjunction with limb plethysmography, 
might be used with advantage in the diagnosis of peripheral vascular 
diseases, particularly in distinguishing between Raynaud's disease and 
organic arterial occlusion. Stewart ‘* found that immersion of one arm 
in hot water increased the blood flow in the opposite extremity by 
measuring calorimetrically the loss of heat in the latter. 

Sabinsky and Heitz '* attempted, with the oscillometer, to distinguish 
between occlusion and spasm before and after the immersion of one 
extremity in a hot bath, and Barcroft and Marshall’* found that the 
ininute volume of a person exposed to warmth is raised by 3 to 4 liters, 


. Sewall, H., and Sanford, E.: Plethysmographic Studies of the Human 
Vasomotor Mechanism, J. Physiol. 11:179, 1890. 

10. Winkler, F.: Studien tiber die Beeinflussung der Hautgefasse durch ther- 
mische Reize, Sitzungsb. d. k. Akad. d. Wissensch. Math.-naturw.Cl. (Abt. 3) 
111:68, 1902 

11. Miller, O.: Zur Funktionspruefung der Arterien, Deutsche. med. Wehn- 
schr. $2:1531 and 1577, 1906 

12. Stewart, G. N.: Studies on the Circulation in Man: The Measurement of 
the Blood Flow in the Hands, Heart 3:33, 1911. 

13. Babinsky, J., and Heitz, J.: Oblitérations artérielles et troubles vaso- 
moteurs d'origine réflexe ou centrale, Bull. et mém. Soc. méd. d. hop. de Paris 
40:570, 1916 

14. Barcroft, J.. and Marshall, FE. K Note on the Effect of External Tem- 
perature on the Circulation in Man, J. Physiol. 58:145, 1923 
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a quantity which is probably a rough measure of the increased blood 
flow through the skin. In 1931, lewis and Pickering '* demonstrated 
that reflex vasodilatation in the digits of the upper extremity was 
dependent on the integrity of the sympathetic nervous supply and, 
therefore, could not be obtained in an extremity which had previously 
been sympathectomized. 

Unfortunately, Muller’s suggestion of using retlex vasodilatation as 
a clinical test was lost sight of ; to Gibbon and Landis ° goes the credit of 
having drawn our attention anew to this simple procedure. They pointed 
out its great value as a routine test in the study of the peripheral 
circulation in general, and of peripheral vascular diseases in particular. 
lhey suggested that the mechanism of the reflex vasodilatation was 
brought about by the return of heated blood from the extremity, and 
not by a reflex nervous mechanism. Gibbon and Landis, in 1932, 
and Pickering and Hess '® noted that vasomotor relaxation was produced 
with greater ease in the upper extremities, as a result of the immersion 
of the lower extremities in warm water, than when the process was 
reversed. In this respect, it is interesting that vasodilatation, as produced 
by injection of typhoid vaccine or by the intra-arterial or intravenous 
injection of methacholine chloride U. S. P. (mecholyl chloride*) was 
greater in the fingers than in the toes (Horton, Roth and Adson "; 
\llen and Crisler '*). 

Gibbon and Landis produced reflex vasodilatation in the lower 
extremities by immersion of both forearms in water of 42 to 45 C. They 
stated the belief that the procedure was necessary, since they could not 


produce complete relaxation of the blood vessels in the feet by immersing 
only one hand, as far as the wrist, into water of that temperature. Our 


experience shows that complete vasodilatation readily results from 
immersion of one arm, to a point about 6 inches (15 cm.) above the 
elbow, provided the subject is covered with a woolen blanket to prevent 
the dissipation of heat (Goetz *""). 

In 1940, however, Duthie and Mackay * published a lengthy paper, 
in which the data contradicted those of Gibbon and Landis and, in fact, 

15. Lewis, T., and Pickering, G. W.: Vasodilatation in Limbs in Response 
to Warming the Body, with Evidence for Sympathetic Vasodilator Nerves in 
Man, Heart 16:33, 1931. 

16. Pickering, G. W., and Hess, W.: Vasodilatation in the Hands and Feet 
in Response to Warming the Body, Clin. Sc. 1:213, 1933-1934. 

17. Horton, B. T.; Roth, G. M., and Adson, A. W.: Observations on Some 
Differences in Vasomotor Reactions of Hands and Feet, Proc. Staff Meet., Mayo 
Clin. 11:433, 1936. 

18. Allen, E. V., and Crisler, G. R.: The Results of Intra-Arterial Injection 
of Vasodilating Drugs on the Circulation: Observations on Vasomotor Gradient, 
J. Clin. Investigation 16:649, 1937. 
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of all previous investigators. Their experiments seemed to prove that 
heating of a limb the circulation of which had been cut off by a 
sphygmodynamometer cutt inflated to a pressure of 200 to 250 mm. or 
over still produced reflex vasodilatation in the other limbs. They cam 
to the conclusion that vasodilatation was the result of a nervous reflex 
and suggested that the afferent impulses concerned might arise from 
the stimulation of the nerve endings in cutaneous blood vessels. How- 
ever, they experienced considerable difficulty in tracing the exact 
nervous pathways and stated that the afferent impulses did not run 
in the sympathetic nerves or in the spinothalamic tract. 

The present investigations do not support any of Duthie and 
Mackay’s conclusions, but they confirm that reflex vasodilatation is du 
to the action of heated blood, returning from the immersed extremity, 
on the thermosensitive centers in the hypothalamus. It is difficult to see 
how Duthie and Mackay obtained their results. It appears possible that 
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the occlusion pressure used in their experiments was not sufficiently 
high to interrupt the circulation through the immersed limb. They used 
pressures of 200 mm. or higher throughout. There is a possibility that 
that pressure—at least in some experiments—was not sufficiently high, 
particularly if the limbs immersed were the lower extremities. We 
demonstrated by plethysmographic methods that a considerably higher 
pressure was required to interrupt the arterial circulation in the lower 
limbs than was required in the upper limbs (the pressure in our 


experiments was up to 60 mm. higher than the systolic pressure, as 


obtained in the upper limbs by clinical methods). In addition, we 
demonstrated that immersion of the occluded limb resulted in a con 
siderable rise in blood pressure, which rapidly returned to normal 
on freeing of the circulation. The latter observation finds support in the 
work of Alam and Smirk‘: They demonstrated that an increase of 
systolic blood pressure up to 85 might be obtained in normal human 
subjects by accumulation of metabolites in voluntary muscles. They 
demonstrated that the phenomenon was due to a reflex which was set 
up by nerve impulses arising from the voluntary muscles, but whict 
was not necessarily associated with pain or discomfort; the reflex rise 
in blood pressure which occurred when metabolites accumulated in 
the voluntary muscle on exercise was therefore due not only to the 
pain. Although Alam and Smirk produced the blood pressure-raising 
reflex by exercising occluded voluntary muscle, it stands to reason that 
immersion of an occluded arm in warm water for thirty minutes would 
cause the same waste products and metabolites to accumulate. Therefore, 
the same blood pressure-raising reflex would come into play, as indeed 


we demonstrated in our experiments. 
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Hence, in order to occlude and keep occluded the circulation through 
the lower extremities, full consideration has to be made of the facts 
that (1) a pressure 50 to 60 mm. higher than the systolic pressure, 
determined clinically in the arm, is required for occlusion of the blood 
flow through the lower limbs, and that (2) during the course of the 
test a considerable rise in systolic blood pressure is to be expected. 
Cherefore, a pressure of 200 to 250 may not be sufficient to interrupt, 
and keep interrupted, the circulation through the immersed lower limbs. 

In the light of these investigations, the results obtained by Duthie 
and Mackay are extremely illuminating. They found that they failed 
to produce dilatation in 6 of 11 experiments in which the immersed 


and occluded limb was an arm. However, in only 1 of 7 experiments 
did they fail to obtain vasodilatation when the immersed and occluded 


limb was a leg. These findings strongly support our suspicion that the 
reason tor their obtaining vasodilatation by immersion of an occluded 
limb was failure to keep the circulation occluded, which one would 
expect to occur first when the lower limbs were used. 

In the experiments reported, therefore, we insisted on determining 
beforehand, by plethysmographic means, the pressure which would 
assure complete arterial occlusion. It was demonstrated, in the case 
of 2 subjects who showed reflex vasodilatation on immersion of an 


occluded limb in water of 43 C., that application of higher pressure 
abolished the response. Subsequently, it was demonstrated that the 
original pressure was not sufficient to abolish the return of heated blood 
irom the extremity. Indeed, Pickering estimated that a rise of 0.01 to 
0.04 C. (0.018 to 0.072 F.) in body temperature was sufficient stimulus 
for the thermosensitive centers in the hypothalamus to initiate periph- 
eral vasodilatation. ‘There is no reason, therefore, to assume that 
a nervous reflex mechanism is involved in the vasodilatation pro- 
duced by body heating. Had such a nervous retlex mechanism existed, 
it would have been difficult to understand how, in the case of 1 of 
our patients with a transverse lesion at the sixth thoracic segment, 
complete vasodilatation in the upper limbs occurred on immersion 
of the lower limbs. Similarly, Uprus, Gaylor and Carmichael ? demon 
strated that reflex vasodilatation in the upper extremities was easily 
obtained by immersion of the lower extremities in the case of patients 
in whom there was no nervous connection between the legs and the 
rest of the body. Other evidence tallies with this view: Kahn’? 
and Moorehouse*" found that warming of the blood in the carotid 


19. Kahn, R. H.: Ueber die Erwarmung des Carotidenblutes, Arch. f. Anat. 
u. Physiol., 1904, supp., p. 81. 

20. Moorehouse, V. W. K.: Effect of Increased Temperature of the Carotid 
Blood, Am. J. Physiol. 28:223, 1911 
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artery of the dog or rabbit will cause vasodilatation of the skin vessels 
ot the pads of the paws, as well as sweating. Hill*? reported that a 
patient, made to sweat by moving about in a hot room, ceased sweating 
when the hands were immersed in cold water. However, when the 
circulation of the hands was arrested beforehand, cooling of the hands 
had no effect on the sweating. 

Recognition of the fact that vasodilatation is produced by heated 
blood is of clinical importance. When the arm immersed shows organic 
arterial occlusion, conditions prevail similar to those obtained when 
the blood flow has been interrupted experimentally. The amount of 
blood heated is minimal. Therefore, immersion of such an extremity 
may fail to produce vasodilatation in the other extremities. Indeed, 11 
was demonstrated in our experiments that very misleading results might 
be obtained when there was any interference with the arterial blood 
flow through the immersed extremity. The case of a young man with 
completely normal circulation, but whose axillary artery had accidentally 
been severed, is reported; when the circulation through the lower 
extremities was tested by immersion of the arm with the normal blood 
flow, completely normal vasodilatation occurred, but when the arm with 
the severed axillary artery was immersed, vasodilatation was greatly 
diminshed in the lower extremities, and simulated that in ofganic 
arterial disease. Indeed, in all cases of persons with thromboangiitis 
obliterans or arteriosclerosis, arterial flow in the immersed limb has 
to be considered when testing the peripheral circulation by means of 
body heating tests, since all extremities are involved, to varying degrees, 
in these conditions. By carrying out the tests indiscriminately, the 
investigator may come to completely wrong conclusions. Failure of 
the immersion method to produce reflex vasodilatation may not neces- 
sarily mean organic occlusion in the limb tested, but may actually reflect 
organic occlusion of the immersed extremity, revealing nothing about 
the vessels of the limb under examination. Accordingly, it is emphasized 
that in many cases, another method of producing complete relaxation 


of the peripheral vessels is needed. One method, which can be applied 


to great advantage when plethysmographic methods of measuring the 
peripheral blood flow are used, is the local application of heat; in many 
a test, we follow up reflex vasodilatation with the direct application of 
heat. That occlusion of the immersed extremity plays an important 
part in determination of the degree of reflex vasodilatation was borne 
out also by the experiments of Uprus, Gaylor and Carmichael,? who 
demonstrated that it was the gradient, or the rate of rise in body 
temperature, rather than the actual body temperature or temperature 
of the blood, which initiated reflex vasodilatation. It stands to reason 


21. Hill, I..: | The Capillary Blood Pressure, J. Physiol. 54:xxiv, 1921. 
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that when there is interference with the peripheral blood flow of the 
immersed extremity, the gradient is affected first, although a rise in the 
actual blood temperature, sufficient to initiate vasodilatation, may be 


attained eventually. 


SUMMARY AND CONCLUSIONS 

1. Immersion of one upper extremity or of both feet in water 
of 45 C. for thirty minutes, with prevention of the dissipation of heat 
from the body, normally results in reflex dilatation in the other 
extremities. 

2. The reflex vasodilatation is obtained in the upper extremities by 
immersion of the feet in the case of patients with high transverse spinal 
lesions (involving the sixth thoracic segment). 

3. Vasodilatation is not obtained when the circulation through the 
immersed extremity is interrupted. Therefore, reflex vasodilatation is 
dependent on the return of heated blood, which acts on the thermo- 
sensitive center in the hypothalamus, and the mechanism of reflex 
vasodilatation from body heating is not nervous in origin. 

4. The pressure required for occlusion of the arterial circulation 
of the lower limbs by means of a cuff fixed on the thigh is considerably 
higher than that required for occlusion of the circulation to the hand 
with a cuff above the elbow. It is therefore confirmed that the “blood 
pressure” in the lower limbs is higher than in the upper. 

The method of measuring the blood pressure objectively, and, if 
necessary, in two limbs simultaneously, with the digital plethysmograph, 
is described. 

5. The higher “blood pressure” in the lower limbs is due to the 
larger volume of surrounding muscle. When the cuff is fixed above 
the ankle, the pressure required for occlusion of the blood flow is con- 
siderably lower than that required when the cuff is fixed at the thigh. 


6. Heating of an occluded limb produces a considerable rise in blood 


pressure, owing to the accumulation of metabolites in the muscle. 


Because of this, and because of the high “blood pressure” in the lower 
limbs, an extremely high occlusion pressure is required to keep the cir- 
culation in the lower limbs interrupted during the period of immersion. 

7. Failure to keep the circulation through the lower limbs occluded 
is considered the main reason why some authors obtained reflex vaso- 
dilatation on immersion of a limb in which the circulation was thought 
to be occluded. 

8. Recognition of the “humoral” mechanism underlying reflex vaso- 
dilatation as obtained by body heating is of clinical importance. The 
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blood flow through the immersed limb must be good; otherwise, an 
insufficient amount of heated blood is returned and reflex vasodilatation 
is minimal or absent. The method, therefore, gives misleading results 
when there is organic arterial disease of appreciable degree in the 
immersed limb. The results in such a case reflect the circulation in 
the immersed extremity, rather than in the one studied. 


The findings in a case of severed axillary artery are described to 


illustrate the importance of good circulation in the immersed extremity 


for satisfactory assessment, by the immersion method, of the condition 
of the arterial tree in other limbs. 

The Marais Memorial Fund defrayed the expenses of this research. The 
Engineering Staff of the Groote Schuur Hospital assisted in constructing the 
various auxiliary apparatus required. 





FAMILIAL PERIODIC PARALYSIS 
Report on Two Families, with Observations on the Pathogenesis of the Syndrome 
DEWEY K. ZIEGLER, M.D. 
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NEW YORK 


RANSIENT paralysis of skeletal muscle without other neurologic 
abnormality is an interesting syndrome which has been recognized 
and observed clinically for over a hundred years. Although in com- 
paratively recent times the disorder has been reported in the course 
of other diseases, notably thyrotoxicosis,‘ and in diabetic coma,’ in 


by far the larger number of cases reported it existed as a familial 


trait, unassociated with other disease. 

During a typical aitack, the patient shows flaccid paralysis of the 
skeletal musculature, loss of all deep reflexes and electrical excitability 
of the muscles, with complete preservation of sensation and mental 
function. ‘The disease usually does not manifest itself until puberty ; 
the attacks of paralysis are characteristically noted by patients when 
they awaken in the early morning hours. Weakness lasts from a few 
hours to a few days, spares all musculature above the neck and dis- 
appears completely without residual effects. 

In 1941, Talbott,? in his excellent monograph on the subject, 
reviewed the literature and stated that up to that date slightly over 
400 cases had been reported, which number indicates that the disease 
is a comparative rarity. About 80 per cent of cases reported are 
familial, but many of the nonfamilial cases differ in no other way 


from the familial ones. A small number of cases have been associated 


The case of patient A. L. was studied in the neuropsychiatric service of the 
United States Naval Hospital, San Diego, Calif. 

This article has been released for publication by the Division of Publications 
of the Bureau of Medicine and Surgery of the United States Navy. The opinions 
and views set forth in this article are those of the writer and are not to be 
construed as reflecting the policies of the Navy Department. 
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with myopathy, with migraine ® and, as has been pointed out, with 
thyroid disease. These facts gave rise to various theories as to the 


pathogenesis of the disease,®° but major progress was made in the 
understanding of the disorder in 1937 and 1938, when it was reported 
from various laboratories that many attacks of paralysis were accom- 
panied with a drop in serum potassium and recoveries, by a correspond- 
ing rise? Administration of potassium chloride by mouth greatly 
hastened termination of the paralysis; present day therapy is based 
on that discovery. Careful balance studies, reported recently by 
Danowski, Elkington and Winkler,* have substantiated the observation 
that the potassium lost from the serum is not excreted but rather 
enters the intracellular portion of body tissues. However, whether 
the paralysis is caused by the low serum potassium level, by chronic 
deficit of potassium in muscle, or by a disorder of hepatic or muscular 
glycogenesis or of permeability of muscle cells is one of the major 
problems of the disease. 

In the present study, the hitherto unreported case of a boy of 17 
with classic familial periodic paralysis, subject to attacks usually not 
oftener than once every two months, was investigated. It has long 
been known that in cases of this disorder, administration of excess 
carbohydrate by mouth or injection of epinephrine or insulin is effective 
in bringing on attacks.°” Of these stimuli, the most consistently 
useful has been carbohydrate. Gammon, Austin, Blithe and Reid,7 
however, reported success in precipitating attacks by causing excessive 

4. Biemond, A., and Daniels, A. P.: Familial Periodic Paralysis and Its 
Transition into Spinal Muscular Atrophy, Brain 57:91 (June) 1934. 


5. (a) Holtzapple, G. F.: Periodic Paralysis, J. A. M. A. 45:1224 (Oct. 31) 
1905. (b) Machlachlan, T. K.: Familial Periodic Paralysis: A Description of 
Six Cases Occurring in Three Generations of One Family, Brain 55:47 (March) 
1932. 

6. (a) Machlachlan.5» (%) Shinosaki, T. Klinische Studien wber die 
periodische Extremitatenlahmung, Ztschr. f. d. ges. Neurol. u. Psychiat. 100:564, 
1925-1926. (c) Wolf, A.: The Effective Use of Thyroid in Periodic Paralysis, 
New York State J. Med. 43:1951 (Oct. 15) 1943 

7. (a) Aitken, R. S.; Allott, E. N.; Castleden, L. I. M., and Walker, M. B.: 
Observations on a Case of Family Periodic Paralysis, Clin. Sc. 3:47 (July) 1937. 
(b) Pudenz, R. H.; McIntosh, J. F., and McEachern, D.: The Role of Potassium 
in Family Periodic Paralysis, J. A. M. A. 112:2253 (Dec. 17) 1938. (c) Gammon, 
G. D.; Austin, J. H.; Blithe, M. D., and Reid, C. G.: The Relation of Potassium 
to Periodic Family Paralysis, Am. J. M. Sc. 197:326 (March) 1938. (d) 
Ferrebee, J. W.; Atchley, D. W., and Loeb, R. F.: A Study of Electrolyte 
Physiology in a Case of Family Periodic Paralysis, J. Clin. Investigation 17:502 
(July) 1938. 

8. Danowski, T. S.; Elkington, J. R., and Winkler, A. W.: Exchanges of 
Sodium and Potassium in Familial Periodic Paralysis, J. Clin. Investigation 
27:65 (Jan.) 1948. 
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diuresis in their patient and “washing” potassium out of the body. 
In the case here reported, an effort was made to contribute further 


data on the relation of the paralysis to the ingestion of carbohydrate, 
and on the factor responsible for the weakness (abnormality in serum 
electrolytes or local muscular disorder). The results relate to effec- 
tive provoking stimuli for attacks; time interval from stimulus to 
attack, and from administration of potassium chloride to recovery; 
serum potassium level during attacks, and a test for abnormal muscular 
response to cold. 
RESULTS IN CASE 1 


Case 1 (A. L.).—Effective Stimuli—Administration of 200 Gm. of dextrose by 
mouth produced paralysis or appreciable paresis in eight of nine attempts. One 
attempt was made to induce an attack by injection of 25 units of regular insulin 
at 6:30 p.m., two hours after an average meal. The patient was awakened at 3 
a.m., by which time paralysis was expected; his muscle power was normal, and 
he was given 100 Gm. of dextrose by mouth. Four hours later, pronounced paresis 
was evident in all four extremities. 

Two attempts were made to precipitate attacks by means of water diuresis. 
The method described by Gammon and others 7¢ (administration of 350 cc. of 
water every fifteen minutes for three hours) was employed. Both trials were 
made with the patient in fasting condition; one was made from 7 to 10 p.m. and 
another, from 3 to 6 p.m. Neither attempt resulted in paralysis within forty-eight 
hours. 

Time Interval—It was noted that spontaneous attacks, as is so frequent in 
this disease, became apparent in the early morning hours, some eight to twelve 
hours after the “heavy meal,’ to which they were attributed by the patient. On 
four occasions, the patient was given 100 to 200 Gm. of dextrose by mouth at 
6 p.m., shortly after an evening meal. On two occasions, the meal contained 175 
Gm. of carbohydrates, and on two other occasions it was a normal hospital meal. 
In each instance, the patient was awake and asymptomatic for two to three hours 
after administration of the dextrose and awoke from eight to twelve hours after 
administration, with a typical attack of greater or less severity. 

An attempt was made to determine whether it was actually the sleep or rather 
the long period of inactivity and fasting which caused the attacks to appear 
characteristically in the early morning hours. (The possibility that the light- 
darkness cycle itself had some relation to the onset was not investigated.) 

The patient was on four occasions given 200 Gm. of dextrose by mouth after 
a normal breakfast at 8 a.m. and kept in bed, with omission of all food, including 
the noon meal. He was instructed to remain quiet. On the first occasion, no 
paralysis was evident by 5:30 p.m., and the test was terminated. On another 
occasion, the patient showed pronounced paresis of arms and legs after eight hours 
(the value of the trial was somewhat vitiated by the fact that the patient had 
neglected to make known that he had a “touch of weakness” before the test 
began: nevertheless, he volunteered the information that it was the first time he 
had experienced onset of weakness during the day). The third trial resulted, 
within six hours, in moderate asymmetric weakness, chiefly of extensors of wrists 
and feet and of the quadriceps muscle (the patient’s usual pattern). Despite his partial 
recovery from the weakness during the early evening, given exercise alone with 
no medication, he awoke the next morning with far more profound paralysis 
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of both arms and legs. On the fourth trial, throughout the entire waking day 
(fourteen hours) after administration of dextrose, the patient was asymptomatic, 
only to awaken the next morning with a severe attack, accompanied by a fall of 
serum potassium to 10.6 mg. per hundred cubic centimeters. 

Serum Potassium.—Determinations of serum potassium were done by the 
flame photometer method at the height of each of four attacks of the disease, 
all of which were noted on the patient’s awakening in the morning; the blood 
was drawn two to three hours afterward. In two attacks, the level was 16 mg. 
(a low normal value). Both the latter were mild attacks, with preservation of 
fair muscle power in one or all limbs and patchy distribution of paralysis. The 
potassium values in the other two attacks were 10.6 and 10 mg., respectively. In 
both these attacks, the patient showed much more profound paralysis. 

Potassium chloride (8 Gm.) was administered by mouth at the height of 
paralysis in seven attacks, usually in the morning, a few hours after the paralysis 
was discovered. In each instance, improvement was noted in one-half hour, but 
in the severe attacks (four in number, and in one of which the level of serum 
potassium was 10 mg.) full recovery did not return for three hours. In milder 
attacks, recovery occurred in one to two hours. In two attacks, recovery two 
hours after administration of 8 Gm. of potassium chloride seemed so slow that 
a second dose was given. 

During one severe attack, the administration of potassium chloride intra- 
venously, as reported by Pudenz and his co-workers,7® was carried out; 100 cc. 
of a 1 per cent solution was injected into the antecubital vein over a period of ten 
minutes. Results paralleled those of Gass, Cherkasky and Savitsky® in that 
negligible increase in strength was noted during fifty minutes of observation. 


Pain persisted along the course of the vein. After the period of observation, 
8 Gm. of potassium chloride was given by mouth, with the usual gradual improve- 


ment over the next two hours. 


Abnormal Response to Cold—On four occasions, the patient was tested for 
reaction of the skeletal musculature to cold. The procedure, that used by Zabriskie 
and Frantz,!° was immersion of the forearm to a point above the elbow, in 
water kept at 10 to 14 C., for a period of thirty-five minutes. The patient held 
his hand motionless, in a loose fist. On withdrawal of the arm, ability to flex and 
extend fingers and activity of the biceps reflex were observed at five minute 
intervals for a half hour. The first two trials revealed that the patient’s fingers 
were almost immobile immediately on withdrawal from the water; the flexor 
activity returned first, being almost normal at the end of fifteen minutes, but 
extensors of the phalanges remained observably weak, even at the end of a half 
hour. The last two trials were made with 2 control subjects undergoing the 
same procedure. In the control subjects, weakness of the musculature followed 
the same pattern, but flexor power returned within one minute, and extensor 
power showed considerable improvement in three minutes; barely observable 
impairment was present at ten minutes, and complete recovery occurred in 


fifteen minutes. 


9. Gass, H.; Cherkasky, M., and Savitsky, N.: Potassium and Periodic 
Paralysis: A Metabolic Study and Physiological Considerations, Medicine 27:105 
(Feb.) 1948. 

10. Zabriskie, E. G., and Frantz, A. M.: Familial Periodic Paralysis: Report 
of a Case, Bull. Neurol. Inst., New York 2:57 (March) 1932. 
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In the patient, the biceps refiex was unobtainable immediately after the test. 
It had returned to normal in ten minutes. In the controls, the biceps reflex was 
obtainable, but much diminished as compared to the opposite side; about the same 
period as for the patient was required for the reflex to equal that of the untested 
arm. 
REPORT ON TWO FAMILIES 


Famity A.—Inasmuch as patient A. L. was a member of an apparently 
unreported large family (family A, chart 1) which was gathered in a small 
geographic area, I was able to interview 9 persons who had a history of 
manifestations of the disease. It is felt that the amazing variety in these clinical 
histories, in addition to the patients’ interesting observations as to the results of 
use of potassium chloride,!1 justifies the addition of the case reports. The number 
of persons indicated in the genealogic history (chart 1) as suffering from the 
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Chart 1—Family A. Black symbols indicate persons known to have manifested 
periodic paralysis. 


disease is undoubtedly inaccurately small, for two reasons: Minor manifestations 
of the disease in fairly distant relatives probably were known to the patients 
interviewed, and many relatives in A. L.’s generation were children and thus 
had not arrived at the age when the disease would be expected to become manifest. 

Famity B.—Family B (chart 2) was discovered as the result of a chance 
observation by A. L., concerning the existence of the disease in an acquaintance 
of his. Several members of the family were interviewed; no attacks were 
witnessed, but from the description of the attacks and of the response to potassium 
chloride, the disease was without doubt familial periodic paralysis. The family 


11. Members of family A had “heard of” potassium chloride from a distant 
relative as a remedy for their malady, and various members had been using it 
empirically and without medical supervision during the previous five years. One 
member of family B evidently had the disease diagnosed in a military hospital, 
and potassium chloride was recommended. 
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lived within 10 miles (16.1 km.) of family A, but as far as either family knows 
they are unrelated. 

Case 1 (Famity A).—A. L., the original patient to be observed, was a boy 
of 17, with a condition previously diagnosed as hysteria. On eliciting the family 
history, familial periodic paralysis was suspected, and during the first observed 
attack the characteristic triad of flaccid paralysis and loss of deep reflexes and 
of muscular excitability was demonstrated. The onset of the disease in this 
patient was at the age of 10 or 11, at which time the attacks were quite 
frequent, usually occurring oftener than once per month. During the last two 
years, however, attacks had rarely occurred oftener than once every two months. 
As a rule there were no prodromes; the patient would awaken about 3 a.m. and 
discover that he was unable to turn over in bed. He would usually return to sleep 
and awaken again in the morning with full or partial paralysis. Motion of the 
affected limbs would hasten recovery, which would occur within a period of a 
few to forty-eight hours. There was no disturbance of sensation, mental functions 
or digestion, but usually there was anuria during paralysis. A heavy evening 
meal usually preceded the attack, but one attack had occurred in the afternoon, 
while the patient was sitting in a motion picture theater. The degree of paralysis 


varied all the way from minimal weakness to full paralysis of one, two, three 


or four limbs. There was no other significant history of disease. Physical 


ek 
| 





a oe 


e 9 @ 


‘ 





I i 
Q “7 é @ é oe 


Chart 2—-Family B. Black symbols indicate persons known to have manifested 
periodic paralysis. 


examination between attacks revealed a well nourished, well developed, alert 
young man, showing no physical or neurologic abnormalities. Reflexes were 
brisk and equal; no pathologic reflexes were present. The blood pressure was 120 
systolic and 74 diastolic. 

Case 2 (Famity A).—N. L., the mother of A. L., was 44. The onset of 
the disorder occurred in her teens, with only one attack in the whole history 
that progressed beyond a mild weakness of the arms. Attacks were usually 
preceded by a heavy meal or a late supper and were noted on the patient’s 
arising in the morning and dissipated by exercise. There were no prodromes, 
no relation to cold or to emotional states, and no sequelae or associated disorders. 
Attacks had ceased spontaneously nine years before; the patient was taking no 
medication. Physical examination revealed a moderately obese middle-aged woman 
with no significant physical findings. The blood pressure was 128 systolic and 80 
diastolic. 

Case 3 (Famity A).—U. LeM., a man of 40, was a sibling of N. L. The 
patient could remember only two periods of weakness during his entire life 
These were not instances of full paralysis, but were described as “touches” of 
the disease, in both arms and legs, resulting in mild asthenia, and accompanied 
by anuria for the period of weakness (approximately a day.) 
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Case 4 (Famiry A).—J. LeM., an obese, adolescent boy of 14, was the son 
of U. LeM. and a cousin of A. L. He was said to have had a “severe attack,” 
which lasted several hours, at the age of 2. Thereafter he was well up to the 
age of 11, when he began to have attacks two or three times a week, seemingly 
precipitated by heavy meals or heavy exercise. Attacks varied from complete 
quadriplegia to mild weakness of one arm or leg and lasted characteristically 
from a few hours to a few days. During severe attacks there were anuria and 
weakness of the voice. Following recovery, the patient’s muscles felt “sore.” 

Case 5 (Famity A).—D. W., a woman of 41, was a sibling of N. L. The 
patient had suffered her first attack in early childhood, and thereafter attacks 
had occurred three or four times a year. Severe attacks had spontaneously 
ceased three years before, but the patient had since noted occasional mild weakness, 
which she believed to be a manifestation of the disease. She noted the relation 
of attacks to previous heavy meals and their possible relation to heavy exercise, 
but to no other factors. The severe attacks would be the typical quadriplegia 
and would come on at night. When untreated they would last two to three days, 
but when muscular effort was forced they would disappear in one-half day. 
However, the patient discovered that after ingestion of potassium chloride, to 
terminate an attack or to abort an early attack, maximum benefit occurred with 
rest, not exercise, and that she recovered within an hour. The patient had begun 
taking “'4 teaspoon” of potassium chloride eight years before, after the evening 
meal; the attacks ceased altogether about five years after she began to take the 
drug. She had taken none, however, for the two years previous to this report 
and had remained free of attacks. In addition to the severe attacks, the patient 
frequently noticed mild to moderate weakness of one arm or leg, which would 
be dispelled by vigorous exercise. Such weakness was particularly prone to 
occur after periods of inactivity. After severe attacks, the patient noted “sore” 
muscles. There was no history of past disease or associated illness. There were 


no positive neurologic findings on examination. The blood pressure was 130 systolic 


and 78 diastolic. 

Case 6 (Famity A).—A. LeM., 47, was a sibling of N. L. An asthenic 
middle-aged man, he had had his first attack at 17; they had occurred about 
twice a year up to three years before. Since then he had had no attacks. 
Eight years before, he had begun taking potassium chloride (“34 teaspoon”) 
three times a week, as a prophylactic measure. He stated that he noted no 
diminution in frequency of attacks, but that when he took the drug at the onset 
of an attack it subsided within an hour, unlike the natural course of the “spell.” 
He related the onset of the attacks to heavy meals and to cold; they usually 
lasted one to four days and were accompanied with oliguria, constipation and a 
fall in body temperature of 2 to 3 degrees F. (as told him by an attending 
physician). Monoplegias and diplegias were frequent variants of the classic attack. 
Use of potassium chloride shortened attacks only, according to the patient, when 
‘working 


followed with rest. Without potassium, attacks were shortened by 
them off.”” The patient displayed a right-sided spastic hemiparesis, with hyperactive 
deep reflexes and signs of damage to the pyramidal tract. He gave the date 
of onset of this disorder as three years previously, when he was “poisoned with 
arsenate of lead” contained in a spray he was using in orange groves; he stated 
that arsenic was found at that time in his blood and urine. There was no other 
significant history of disease, and there were no other positive physical findings. 
The blood pressure was 132 systolic and 78 diastolic. 
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Case 7 (Famity A).—G. LeM. was a man of 41. The onset of the illness 
had occurred when he was 31, attacks occurring two to three times a year. 
During the year previous to the time of writing, the patient had gained a 
considerable quantity of weight and had noted coincidental increase in the 
frequency of the attacks (to about one a week). The attacks also followed 
“heavy meals,” usually awakened him in the hours between midnight and dawn 
and lasted several hours. He had 5 children, 5 to 18, none of whom had displayed 
signs of the condition. During the past six months, he had tried using potassium 
chloride (“44 to 1 teaspoon just as I need it”). He had noted no diminution of 
frequency of attacks but did state that the drug shortened the period of paralysis ; 


he felt that recovery was quicker when he “kept still for a couple of hours after 


taking it.” There were no positive neurologic findings on examination. 

Case 8 (Famity A).—Ja. LeM., 32, was a brother of N. L. The onset of the 
illness occurred when he was 12 or 13. Attacks varied from slight weakness, 
which for a considerable time occurred almost every day, to the generalized 
paralysis, which came on at night. Not only heavy meals but also severe chilling 
brought on this patient’s attacks; he was in the Army for thirty-nine months 
and noted an increase in the number of attacks when living in a pup tent. On one 
occasion, after extreme anger and exertion, an attack came on abruptly and lasted 
two days. During severe attacks, the patient had difficulty moving his tongue 
and spoke thickly; on one or two occasions, he had needed artificial respiration 
During the previous two years, the patient had started taking potassium chloride, 
which he stated had shortened his attacks. He had taken 1 to 2 teaspoons “occa- 
sionally after a heavy meal,” prophylactically, and had had no attacks for the 
year previous to this report. He felt that remaining quiet after taking the 
potassium chloride shortened attacks. Physical examination revealed a_ rather 





asthenic young man, showing no abnormalities. 

Case 9 (Famiry A).—L. B., 72, was the mother of N. L. and her siblings. 
She had had only two attacks of paralysis in her entire life. Both had occurred 
in her youth and had been classic nocturnal episodes of quadriplegia, lasting 
three to four hours. (She had observed innumerable severe attacks in her father, 
who had lived, despite their persistent occurrence, to the age of 95. Some type 
of paralysis, thought to be the residuum of a stroke, had confined him to a wheelchair 
for the latter years of his life. He, in turn, had inherited the trait from his 
father, who was alleged to have had numerous severe attacks.) Aside from a 
pronounced degree of deafness, L. B. showed no neurologic abnormalities. 

Case 10 (Famiry B).—G. T., a man of 27, had had his first attack at 17, 
after which he had had generalized attacks approximately once a month, beginning 
in the night and lasting one to three days. Eating of large meals was volunteered 
as a provoking factor in attacks. The onset of the paralysis was always preceded 
by severe vomiting. For the previous five years, however, attacks had diminished 
to “slight touches” of weakness. In the previous three years, during most of which 
time the patient was in the Army (he stated that the disease was recognized 
in an Army hospital), he had had only one severe attack. During those years 
he had known of potassium chloride; he had not taken it in a regular prophylactic 
manner, but only at the onset of an attack. The patient volunteered the informa- 
tion that he had repeated attacks when in high altitudes. No attacks of this 
patient or of any of his family were seen by me. 

OTHER CASES IN Famity B.—Two unaffected siblings of G. T. and ar 
uncle (E. T., 57) who had had attacks in his youth were interviewed and gave 
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various data: The onset of the disease in members of the family occurred con- 
sistently in the teens; attacks were usually nocturnal and generalized in character 
but exhibited what appeared to be a progressive nature. First the fingers, then 
the arms, legs and back were affected. Large meals were productive of attacks. 
R. T., 19, a brother of G. T., was reported to have had the most severe attacks, 
accompanied frequently with respiratory distress. He was extremely obese. The 
familial trait, according to the statement of E. T., had affected every sibling 
of E. T. and the father of the young men interviewed but could not be traced 
farther back. 
COMMENT 

The existence of two families afflicted with periodic paralysis, living 
within 10 miles of each other and apparently unrelated, leads to the 
speculation that the disease is more common than is generally believed. 
The hypothesis is strengthened by the observation that in the two 
families on whom data are reported, the trait had skipped no generation, 
and that in family A, it had affected a large percentage of those 
members of the two adult generations on whom information was 
available. Many oi the persons were affected by attacks differing 
radically from the classic flaccid quadriplegia with which veriodic 
paralysis is usually associated. In some cases, the only indication of 
the disease was a siight recurrent weakness of one limb. If a patient 
were to be seen with such a flaccid paresis of one or both arms or 
legs, of sudden onset, and if no family history were available (approxi- 
mately 20 per cent of the cases hitherto reported were apparently 
nonfamilial), the correct diagnosis might well be obscure. It is to 
be noted that in family A, as in most of those previously reported, the 
disease affected males more commonly and more severely than females. 


That the paralysis of this syndrome bears some relation to the 


metabolism of potassium seems to have been established since 1937 
and 1938, when it was noted that there was a pronounced drop in 


serum potassium coincident with attacks, and that administration of 
potassium chloride shortened attacks. All patients in the present 
series observed that even the small doses which they had been taking 
shortened the duration of the paralysis. Recently, discussion has 
centered around the question of exactly how the fall in serum potassium 
is related to the attacks. Aitken and his co-workers ™ noted a direct 
correlation between the depth of paralysis and the level of serum potas- 
sium; their opinion, supported recently by Danowski, Elkington and 
Winkler,® who carefully studied the course of the potassium ion during 
and after an attack, was that the diminished level of potassium in 
extracellular fluid, with its resultant effect on neuromuscular mechanism, 
was the probable causative element in the paralysis. 

There is much evidence, admitted by the authors mentioned, 
which militates against such a theory. Most investigators have reported 
no correlation between the depth of paralysis in attacks and the level 
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of serum potassium. Numerous cases have been reported in which 
the level of potassium was such as caused no paralysis in normal 
persons,’* and some cases have been reported in which the level of 
serum potassium remained in the normal range throughout the attack.’® 
To these data may be added those in the case of A. L., in which two 
attacks were accompanied by a serum potassium level considered 
normal. Conversely, normal persons when given epinephrine U. S. P. 
(adrenalin®), dextrose or insulin often show, with no clinical signs, 
a fall in serum potassium to levels that produce paralysis in patients 
with the disease.'* Lastly, the sudden elevation of serum potassium 
by the rapid intravenous administration of 1 Gm. of potassium chloride 
during a paralytic attack had no noticeable effect on A. L., confirming 
the data obtained by Hildebrand and Kepler.’ 

It appears more likely that the basic defect in the disease is a 
disorder of the contractile mechanism of muscle itself, possibly based 
'© demonstrated 
that their patient displayed persisting weakness only in the muscles 
of the forearm after immersion of the arm in cold water. Using the 
same procedure and comparing the result with controls, I confirmed 


on chronic deficit of potassium. Zabriskie and Frantz 


their finding: The patient showed definite weakness a half hour after 
recovery of the controls.’® It is difficult to conceive that a generalized 
humoral abnormality, of itself, could yield such a local response to a 
local stimulus. One other observation relevant to the question of 
muscular abnormality in this disease is that during an attack the 
paralyzed muscles do not have the limp, flabby consistency of denervated 
muscle. It was noted by me, and independently by other observers, 
that the affected muscles had a firm and rubbery feel on palpation, 
which disappeared on recovery. Pathologic studies of muscles during 
attacks have yielded no consistent results, and no explanation is offered 
for the finding except that it may indicate a local disorder of soft 


tissue. It may have some relation to the frequent observation by 


12. Talbott.2 Ferrebee, Atchley and Loeb.74 

13. Watson, C. W.: Familial Periodic Paralysis: Report of a Case Showing 
No Changes in Serum Potassium Level with Description of Electroencephalo- 
graphic Findings, Yale J. Biol. & Med. 19:127 (Oct.) 1946. 

14. (a) Castleden, L. I. M.: The Effect of Adrenalin on the Serum Potassium 
Level in Man, Clin. Sc. 3:241 (April) 1938. (b) Allott, E. N., and McArdle, B.: 
Further Observations on Familial Periodic Paralysis, ibid. 3:229 (April) 1938. 

15. Hildebrand, A. G., and Kepler, E. J.: Familial Periodic Paralysis Asso- 
ciated with Exophthalmic Goiter, J. Nerv. & Ment. Dis. 94:713 (Dec.) 1941. 

16. An unaffected member of each of the two families reported here was tested 
similarly, with normal results. Such testing of normal members of afflicted 
families might yield informative results as to the transmission of this muscular 


abnormality. 
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patients that by exercising their muscles they were able to abort 
an incipient attack, whereas rest led to further weakness. 


There is evidence that the disease bears some relation to carbo- 
hydrate metabolism. Many patients, such as those in the present 
study, discovered that “heavy meals” preceded attacks, and Shinosaki *” 
demonstrated that attacks could be produced by the administration 
of sugar. In the case of A. L., administration of 200 Gm. of dextrose 
failed only once to produce an attack. The paralysis, however, 
has apparently no relation to blood sugar itself; Talbott * pointed 
out that numerous investigators have found no consistently abnormal 
results in tests of blood sugar or dextrose tolerance during attacks. 
It is more probable that the pathologic process occurs in the mobiliza- 
tion of glycogen. Evidence of this supposition was the curious observa- 
tion in the present study, confirming many other reports, that a period 
of several hours (eight or ten in the present case) intervened between 
the administration of the carbohydrate and the onset of the paralysis. 
The interval persisted whether the carbohydrate was administered in 
the morning or at night, but it appeared that the interval prior to 
the attack must be accompanied by rest; sleep was not essential. 
Apparently the ingestion of dextrose may have effects which are 
latent for several hours; this was suggested by the onset in the case 
of A. L. of mild weakness eight hours after the stimulus, disappearance 
of the weakness with physical activity, and its pronounced reappearance 
after a night’s sleep. It is also suggestive with reference to carbo- 
hydrate metabolism that 3 of the patients whose cases are reported 
(cases 4, 7 and 10) showed a coincidence of obesity and particularly 
frequent and severe attacks, suggesting a parallelism to diabetes 
mellitus. 

There has been some speculation as to the relation of the presump- 
tive abnormal glycogen metabolism to the known abnormal potassium 
metabolism. It was definitely determined that the potassium which 
disappears from the blood is not excreted,’’ and it was presumed 
that it entered the intracellular fluid. Danowski and others* have 
recently demonstrated that this actually takes place by the finding, 
after ingestion of carbohydrate by their patient, first of a small 
negative potassium balance, with the potassium leaving the intracellular 
fluid, and then of a pronounced migration of potassium from serum 
to intracellular fluid, accompanied with a fall in serum potassium and 
the onset of paralysis. Administration of potassium chloride first 
caused a rise in intracellular potassium and then a rise in extracellular 
potassium, accompanied with recovery. The authors stated the prob- 
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ability that the tissue into which the potassium entered was muscle, 
and while they stated the belief that the paralysis was due to the 
low potassium level of extracellular potassium, they pointed out that 
their results could also indicate a “chronic deficit” of muscle potassium. 
Gass, Cherkasky and Savitsky® recently speculated on the possible 
nature of this “potassium deficit.” Confirming the discovery of 
previous investigators *® that a disturbance of phosphorus metabolism 
parallels that of potassium, they expanded the hypothesis, mentioned 
by the earlier authors, that the basic disorder of the disease involves 
the hexosephosphate phase of carbohydrate metabolism. Pointing 
out that for two biologic processes—deposition of glycogen in liver 
muscle, and resynthesis of energy-rich compounds necessary for mus- 
cular contraction—potassium has been shown to be essential, Gass 
and his associates hypothesized that there is insufficient potassium in 
these patients to meet the double demand, particularly when additional 
carbohydrate is administered; thus the contractile mechanism suffers, 


and paralysis results. 


SUMMARY AND CONCLUSIONS 

Two families with periodic paralysis are described; case reports 
of 10 patients are presented. The great variability of signs and 
symptoms shown in the disease and the mild, atypical nature of many 
manifestations are stressed. 

1. Attacks were produced regularly in 1 case by administration 
of 200 Gm. of dextrose by mouth. Insulin, on one occasion, and 
water diuresis, on two occasions, failed to produce attacks. 

2. Paralysis in the patient in this case ensued never less than 
eight hours, and on one occasion twenty-four hours, after ingestion 
of dextrose. Rest after ingestion of dextrose appeared essential for 
precipitation of an attack. 

3. Serum potassium values during paralysis were low normal on 
two occasions and pathologically low on two others. Oral administration 
of potassium chloride appeared to hasten the return of muscular 
power. Intravenous administration of potassium chloride was _inef- 
fective on one occasion. 

4. After exposure to cold for one-half hour, forearm muscles of 
the patient studied showed weakness for one-half hour, compared 
to ten minutes’ weakness in controls. 

The relation of these data to the pathogenesis of the disease 1s 


discussed. 


18. Ferrebee, Atchley and Loeb.74 Allott and McArdle.14> Milhorat, A. T.: 
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HE SYNDROME: of occlusion of the posterior inferior cerebellar 
artery was first firmly established by Wallenberg? in 1895. Prior 
to that time, there had been several reports strongly suggestive of this 
syndrome.* In Wallenberg’s studies of the anatomic distribution and 
variations of the posterior inferior cerebellar artery, he noted that the 
vessel was often absent on the right side. He stated that a portion 
of the lateral medullary region is completely devoid of blood supply 
when the artery is occluded, although a part is supplied by the collateral 
circulation. The bloodless area includes the restiform body, the direct 
spinocerebellar tract, the descending root of the trigeminal nerve, the 
motor nucleus of the vagus nerve (the nucleus ambiguus), a portion 
of the hypoglossal nucleus and a portion of the cerebellum. With this 
information, one may predict the clinical features of the syndrome. 
The onset is usually sudden, without loss of consciousness. The 


patient experiences dizziness and headache and falls toward the side 
where the lesion is located. He notices inability to swallow and numb- 


ness or paresthesia of the contralateral side of the body and the homo- 
lateral side of the face. Objectively, diminution or loss of pain and 
temperature sensibility may be noted along the distribution of the 
trigeminal nerve on the side of the lesion and on the contralateral side 
of the body below the head. The sense of touch is, as a rule, not 
involved. Ataxia of the homolateral extremities is present. There is 
homolateral paralysis of the soft palate and the muscles of deglutition, 

From the Medical Service, Beth Israel Hospital 

1. Wallenberg, A.: Acute Bulbaraffection (Embolie der Arterie cerebellar 
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which results in complete inability to swallow and in deviation of the 
uvula away from the side of the lesion. There is often a sympathetic 
disturbance, causing homolateral Horner’s syndrome, with miosis, enoph- 
thalmos, ptosis of the lid and decreased perspiration. Nystagmus and 
homolateral facial paresis may also be present, due to involvement of 
Deiters’ nucleus and the nucleus facialis, respectively. 

This is the classic picture ; depending on variations in the distribution 
of the vessel, some of these symptoms may be absent, and others 


may be present. The paralysis of the muscles of deglutition, the ataxia 


and the sensory changes, however, are almost invariably present. 

In 1902, Breuer and Marburg * showed experimentally that occlu- 
sion of the posterior inferior cerebellar artery cannot readily be dis- 
tinguished from occlusion of the vertebral artery. It is generally thought, 
however, that occlusion of the latter vessel leads to pyramidal tract 
signs which are not present when the former vessel alone is involved.‘ 
Of course, a thrombus in the posterior inferior cerebellar artery may 
propagate and occlude the vertebral artery itself, thereby involving 
other areas of the medulla and confusing the clinical picture. 

Hun * and Spiller ** were the first to report cases with autopsy 
studies in the United States. Since their time, there have been sporadic 
reports. In 1930, Merritt and Finland® presented reports of 6 cases 
recorded at the Boston City Hospital within a two year period. In the 
same year, Riley *” reported 8 cases, also within a two year period, 
at Battle Creek, Mich. 

In 1929, Freidowitsch * reported a case in a patient with syphilitic 
aortitis. The patient improved with specific antisyphilitic therapy, and 


3. Breuer, R., and Marburg, O.: Zur Klinik und Pathologie der apoplekti- 
formen Bulbarparalyse, Arb. a. d. neurol. Inst. a. d. Wien. Univ. 9:181, 1902. 

4. (a) Spiller, W. G.: The Symptom-Complex of Occlusion of the Posterior 
Inferior Cerebellar Artery: Two Cases with Necropsy, J. Nerv. & Ment. Dis. 
35:365, 1908. (b) Riley, W. H.: The Syndrome of Occlusion of the Posterior 
Inferior "Cerebellar Artery, Bull. Battle Creek Sanitar. & Hosp. Clin. 25:1, 1930. 
(c) Thompson, R. H.: Occlusion of the Posterior Inferior Cerebellar Artery: 
Clinical Study of Four Cases, Arch. Neurol. & Psychiat. 22:530 (Sept.) 1929. 
(d) Gordinier, H. C.: Occlusion of the Posterior Inferior Cerebellar Artery, a 
Definite Symptom Complex, Albany M. Ann. 32:585, 1911. (e) Holmes, W. H.: 
Occlusion of the+Postero-Inferior Cerebellar Artery, M. Clin. North America 
9:1544, 1926. 

5. Hun, H.: Analgesia, Thermic Anaesthesia, and Ataxia Resulting from 
Foci of Softening in the Medulla Oblongata and Cerebellum Due to Occlusion of 
the Left Inferior Posterior Cerebellar Artery, New York M. J. 65:513, 581 and 
613, 1897. 

6. Merritt, H., and Finland, M.: Vascular Lesions of the Hind Brain (Lateral 
Medullary Syndrome), Brain 53:290, 1930. 
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it was presumed that syphilis was the etiologic basis for the occlusion. 


In 1942, Bianchi, Iribarren and Querol* reported a case in which 
postmortem examination revealed syphilitic arteritis of the left vertebral 
artery, with thrombosis of the posterior inferior cerebellar branch. 
Despite these and other reports * which stress the importance of syphilis 
as an etiologic basis, there is no doubt that atherosclerosis is, by far, 
the commonest underlying factor. 

\Ithough the syndrome is commoner than was previously believed, 
instances in general hospitals are still relatively rare, and internists in 
general are not well acquainted with the symptom complex. It is felt, 
therefore, that the 3 cases of the syndrome of the posterior inferior 
cerebellar artery recorded at Beth Israel Hospital within the past year 
are worth reporting and that a brief review of the symptom complex is 
timely. 

REPORT OF CASES 

CAsE 1 \. R., a white woman of 71, suddenly became dizzy and vomited 
twenty-four hours before admission to the hospital. On attempting to walk, she 
experienced severe vertigo and staggered to the right. There was no loss of 
consciousness. Several hours later, the patient complained of inability to swallow 
and of continuous pain in the left scapula. The past history, except for hyper- 
tension of many years’ duration, was noncontributory. 

Physical Examination.—The patient was a well developed, fairly well nourished 
elderly white woman, dehydrated and cyanotic. She was slightly dyspneic. There 
was an audible gurgling from the throat, and, at frequent intervals, paroxysms of 
coughing occurred. The patient was unable to swallow. Frequent suction of the 
posterior part of the pharynx was necessary to prevent recurrent cough and cyanosis. 
The blood pressure was 190 systolic and 90 diastolic; the pulse rate was 96 beats 
per minute; the temperature was 99.6 F., and there were 20 respirations per 
minute. Funduscopic examination could not be satisfactorily performed. The 
heart was slightly enlarged, and a soft blowing apical systolic murmur was audible. 
A few medium inspiratory rales were present at the base of both lungs. The 
abdomen was distended and tympanitic. 

Neurologic Examination—The tongue was in the midline. The gag reflex 
was absent. Slight ptosis of the right eyelid was present. The pupils were miotic, 
round and equal in size. They reacted well to light and in accommodation. The 
function of deglutition was absent. The right side of the face and the left half 
of the body were anesthetic to pain sensibility. Because of poor cooperation, the 
sensibility to touch and temperature could not be tested. Ataxia of the right arm 
and leg was demonstrable, and questionable slight weakness of the same extremities 
was present. 


8. Bianchi, A.; Iribarren, L., and Querol, H. E.: Goma intracerebeloso y 
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Course.—Because of the cyanosis and the basal rales, the patient was placed 
in an oxygen tent, digitalized and given a mercurial diuretic. Twenty-four hours 
after admission, the temperature rose to 102 F., and penicillin therapy was insti- 
tuted. A diagnosis of aspiration pneumonia was made and confirmed roentgeno- 
logically. 

The patient could take nothing by mouth; all attempts to feed her in that 
manner resulted in aspiration, cough and cyanosis. Nutrition was maintained 
with a Levin tube for three weeks. Thereafter, deglutition gradually returned, 
and the patient was able to swallow soft foods. There was little change in the 
sensory dysfunction or the ataxia. She was discharged and observed thereafter 
for one year. All signs and symptoms gradually improved until at the end of 
the observation period no residua remained. 

Case 2.—H. R., a white man of 56, was awakened at 3 a. m., with dizziness, 
nausea, vomiting and difficulty in swallowing. In attempting to walk to the bath- 
room, he noted pronounced vertigo and a tendency to fall to the right. He com- 
plained also of numbness of the right side of the face. There was no loss of 
consciousness. One year previousiy, the patient had experienced precordial dis- 
comfort on exertion, and a diagnosis of arteriosclerotic heart disease with mild 
coronary insufficiency had been made. 

Physical Examination.—The patient was a well developed, well nourished white 
man. At the time of the examination, he was lying quietly in bed, with his eyes 
crosed. The speech was slurred, and he complained of vertigo whenever he 
opened his eyes. The blood pressure was 190 systolic and 100 diastolic. No cardiac 
enlargement was demonstrated. A soft blowing apical systolic murmur was audible. 
The lungs were clear. 

Neurologic Examination.—There was mild paresis of the right side of the face, 
of central origin. The tongue and uvula deviated slightly to the left. There was 
inability to swallow, and attempts to drink water resulted in severe paroxysms 
of coughing. The right side of the face and the left half of the body, below the 
head, were anesthetic to pain and temperature sensibility. The sense of touch 
was preserved. There was dyssynergia of the right arm and leg and dysdiadoko- 
kinesis of the right arm. Horizontal nystagmus was demonstrable, particularly 
on lateral gaze to the right, with the rapid component toward the right. 

Course.—Forty-eight hours after admission, Horner’s syndrome became notice 
able on the right side. There were ptosis, enophthalmos and miosis, with a definite 
dryness of the skin over the right side of the face. For the first five days it was 
necessary to catheterize the patient, but thereafter urination was spontaneous 
Singultus was an intermittent symptom for the first three weeks. For the first 


twenty-one days, nutrition was maintained with a Levin tube and intravenous 


infusions. After the third week, the patient was able to swallow thick, puréed 


foods. At the end of the fourth week, the function of deglutition had in part 
returned, but there were occasional aspiration and regurgitation through the nose, 
particularly of fluids. At that time, the ataxia of the right side of the body had 
lessened. There was no change in the sensory dysfunction. The nystagmus was 
still present, and sitting up quickly brought on considerable dizziness. 

The patient gradually improved over a period of time; at the time of writing, 
eight months later, few residual neurologic signs can be elicited. There remain 
slight impairment of pain and temperature sensations on the left side of the body 
and a slight tendency to fall to the right while walking. Results of the remainder 


of the neurologic examination are negative. 
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One month before the time of writing, the patient underwent a two stage 
prostatectomy uneventfully. 

Case 3.—R. B., a white woman of 57, experienced sudden onset of faintness, 
nausea and vomiting and inability to see clearly about six hours before admission 
to the hospital. There was no loss of consciousness. When seen in the emergency 
room, the patient complained of inability to swallow, slurred speech and numbness 
of the left half of the face. There was a past history of hypertension of sixteen 
years’ duration. Fourteen years prior to admission, the patient had sustained a 
myocardial infarct, with no subsequent evidence of coronary insufficiency or of 
congestive failure. Seven months before the present episode, the patient had had 
a cerebrovascular accident, with transient right hemiparesis and left facial paresis. 
During the year previous to admission, there had been frequent episodes of dizziness 
and headache. 

Physical Examination—The patient was well developed and well nourished. 
She had slurred speech and coughed sporadically. The blood pressure was 190 
systolic and 130 diastolic. The fundi showed grade 2 arteriosclerosis. The heart 


Pathoanatomic Changes and Neurologic Signs in 3 Cases 


Areas of 
Involvement Signs 

Nucleus ambiguus..... “ Difficult deglutition 

Sensory root of triseminal nerve.. Homolatera! facial 
anesthesia 

Lateral medul 

center ... ‘3 Horner syndrome 

Lateral spinothalamic tract...... Contralateral anes 
thesia of body to 
pain and tempera- 
ture sensibility 

Direct spinocerebellar tract $ Homolateral ataxia 

Deiters’ nucleus.... sie Nystagmus, dizziness, 
falling to side of 
lesion 

Nucleus facial Homolateral facial 


paresis 


was moderately enlarged to the left, and a soft, blowing, grade 1 systolic murmur 
could be heard over the base. The lungs were normal. 

Veurologic Examination.—There was central facial paresis and Horner’s syn 
drome on the left. Both pupils reacted to light and in accommodation. The left 
pupil was miotic. The gag reflex was absent, and the uvula deviated to the right. 
The function of deglutition was completely absent. Attempts at swallowing even 
a few drops of water resulted in aspiration, severe paroxysms of coughing and 
cyanosis. The tongue deviated to the right. There was horizontal nystagmus, 
particularly with lateral gaze to the left. Anesthesia to pain and temperature 
sensibility was demonstrable along the distribution of the left trigeminal nerve and 
over the right half of the body below the head. There was dyssynergia of the 
left arm and leg and dysdiadokokinesis of the left arm 

Course.—For the first five weeks, feeding was accomplished with a Levin tube. 
Return of the function of deglutition was extremely slow, and it was not until 
after the twelfth week that the patient was able, with some difficulty, to swallow 
soft foods. At the end of the third month, there was some improvement in the 
ataxia, but results of the remainder of the neurologic examination was unchanged 
The patient was then discharged. Further follow-up was not possible. 


The table represents an outline of the pathoanatomic changes and the neurologic 
signs in the 3 cases. 
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COMMENT 
The classic clinical picture of occlusion of the posterior inferior 
cerebellar artery is so striking that, once seen, it is unforgettable. On 
the basis of the neuroanatomy involved, one can visualize and explain 
practically the entire syndrome. 


The posterior inferior cerebellar artery arises from the vertebral 


artery and supplies the lateral portion of the medulla and the adjacent 


portion of the cerebellum. The term “lateral medullary syndrome” 
which is sometimes applied to this symptom complex ® is therefore 
self explanatory. The nucleus ambiguus, or the moter nucleus of the 
vagus, which is in the involved area, is responsible for the paralysis 
of the muscles of deglutition. Since the fibers to the larynx and palate 
also originate in this nucleus, the deviation of the uvula and the fre- 
quently associated hoarseness are thus explained. 

The dizziness, falling to the side of the lesion and nystagmus result 
from involvement of Deiters’ nucleus (in the vestibular nucleus) and 
of its connecting nerve pathways to the ocular motor nuclei. The 
function of Deiters’ nucleus is that of maintaining equilibrium; through 
various pathways in the brain and the spinal cord, it controls related 
movements of the head, eyes and body. These pathways do not cross 
prior to their emergence from the central nervous system and, there- 
fore, give homolateral signs. 

The Horner syndrome, also a homolateral sign, consists of miosis, 
enophthalmos, ptosis of the upper eyelid and diminution in perspiration 
on the face. These signs result from involvement of the sympathetic 
center in the lateral portion of the medulla. The facial paresis which 
is sometimes seen may also be related to the sympathetic center but 
is sometimes a result of involvement of the facial nerve or its nucleus.*? 

The sensory changes are dissociated. There are homolateral anal- 
gesia and thermanesthesia, whereas tactile sensibility is unimpaired. 
This phenomenon has been explained by Spiller,*® Riley, Gerard,?° 
Stopford ** and others by the fact that the descending root of the 
trigeminal nerve, which carries the fibers for pain and temperature 
sensibility, is in the involved area. The pathways for tactile sensibility 
go to the main sensory nucleus of the fifth nerve, which is placed more 
anteriorly in the brain stem, thus being missed by the lesion. The 
lateral spinothalamic tract, which carries the contralateral fibers for 
pain and temperature sensibility from the trunk and extremities, also 
passes through the lateral medullary region. This accounts for the 


10. Gerard, M. W.: Afferent Impulses of the Trigeminal Nerve, Arch. Neurol. 
& Psychiat. 9:306 (March) 1923. 

11. Stopford, S. B.: The Function of the Spinal Nucleus of the Trigeminal 
Nerve, J. Anat. 59:120, 1924-1925. 
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contralateral analgesia and thermanesthesia below the head. Again, the 
tactile sensibility is not impaired, since the fibers for this function 
apparently proceed with the ventral spinothalamic tract, which passes 
through the brain stem in a more ventral position.’® 

The homolateral ataxia results from the involvement of the direct 
spinocerebellar tracts or the restiform body, or both. 

The 3 cases described presented more or less classic pictures of 
occlusion of the posterior inferior cerebellar artery. In cases 1 and 2, 
the involved vessel was on the right, whereas in case 3 it was on the 
left. This distribution is a little unusual; Wallenberg? stated that the 
artery is often absent on the right side. In all our cases, the nucleus 
ambiguus, Deiters’ nucleus, the sensory root of the trigeminal nerve, 
the lateral spinothalamic tract and the direct spinocerebellar tract were 
involved. The dysfunction of the nuclei and the pathways were mani- 
fested by inability to swallow, vertigo, nystagmus and falling to the 
side of the lesion, homolateral facial analgesia and thermanesthesia, 
contralateral analgesia and thermanesthesia below the head and homo- 
lateral ataxia. In addition, in cases 2 and 3, the lateral medullary center 
for the sympathetic nervous system and the nucleus facialis were 
involved, as manifested by homolateral Horner’s syndrome and homo- 
lateral paresis of the face, of central origin. In none of these cases was 
there a sign of dysfunction referable to the pyramidal tract. On this 
basis, we believe that the vertebral artery per se was in no way affected. 
Finally, it is stressed that in these 3 cases there was no loss of con- 
sciousness. This phenomenon has been noted by various authors as 
characteristic of the lesion, in contradistinction to other forms of 
cerebrovascular accidents. 

Etiologically, arteriosclerosis is the most important factor. Some 
authors, particularly Salmon ’* and two other groups of workers,* 


stressed syphilis as having a causal relationship. As mentioned previ- 


ously, Bianchi, Iribarren and Querol* reported a case of occlusion of 
the posterior inferior cerebellar artery in which postmortem exami- 
nation revealed syphilitic arteritis of the left vertebral artery, with 
thrombosis of the posterior inferior cerebellar branch. Despite these 
isolated instances, a more recent report *® stresses hypertension and 
arteriosclerosis as the commonest etiologic basis. In each of the 3 cases 
reported in the present study, there was evidence of hypertension and 
arteriosclerosis. The patient in case 1 had hypertension of long stand- 
ing. In case 2, there was a history of hypertension and coronary 
insufficiency. The patient in case 3 had had hypertension for many 

12. Best, C. H., and Taylor, N. B.: The Physiologic Basis of Medical Practice, 
ed. 2, Baltimore, Williams & Wilkins Company, 1940. 

13. Salmon, A.: La trombosi delle arterie bulbari, Riforma med. 29:649, 1913. 
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years and had sustained both a myocardial infarct and a cerebrovascular 


accident in the past. 

Another factor to be considered is the manner in which the artery 
originates and branches.*” The posterior inferior cerebellar artery arises 
at nearly a right angle to the vertebral artery, and the branches which 
penetrate the medulla do likewise. This arrangement interferes with 
the free circulation of blood and may be a factor in the development of 
a thrombus in an already arteriosclerotic artery. 

A rather uncommon etiologic factor was reported by Davison and 
Spiegel.'* In their case, a metastatic neoplasm was the basis of the 
lateral medullary syndrome. 

In the differential diagnosis, one must consider occlusion of the 
vertebral artery, the anterior spinal artery and the artery of the lateral 
recess. The absence of signs of involvement of the pyramidal tract 
excludes the possibility of involvement of the vertebral artery.*° The 
anterior spinal artery is a branch of the vertebral artery and supplies 
the central and anterior portions of the medulla, including the pyra- 
mids.** It is, therefore, obvious that occlusion of that vessel would 
also lead to signs in the pyramidal tract, thus differentiating the lesion 
from that of the syndrome of the posterior inferior cerebellar artery. 
The artery of the lateral recess supplies an extremely small, localized 
area in the medulla and in no way gives the classic picture of the 
Wallenberg syndrome. 

The immediate therapy is, of necessity, the maintenance of nutrition 
The patients cannot swallow, and it may be necessary to feed them 
parenterally or with a Levin tube for many weeks. The gastric tube 
may be inserted with each feeding or left in situ for several days at a 
time. Aspiration pneumonia is common, and antibiotic therapy may be 
necessary on occasion. When the patient begins to swallow, it is best 
to give thick, puréed foods, since these are apparently not too easily 
aspirated. 

The use of antisyphilitic therapy in those cases in which syphilis 
is present is definitely indicated \ dramatic response has been 


1 


reported * in a case in which the basis was syphilitic arteritis. Ordi- 
narily, however, one should not expect too startling a result, since 
the damage to the medulla occurs before symptoms are noted. 

Anticoagulant therapy in this syndrome is a controversial issue, as 
it is in all cerebrovascular accidents. The possibility of converting 
a thrombus to a hemorrhage is something to fear. Magnusson,’® how- 

14. Davison, C., and Spiegel, L. A.: Syndrome of Posterior Inferior Cerebellar 
Artery from Metastatic Neoplasm, J. Neuropath. & Exper. Neurol. 4:172, 1945. 

15. Magnusson, J. H.: Thrombosis of the Posterior-Inferior Cerebellar Artery 
(Wallenberg Syndrome) Treated with Heparin, Lancet 1:666, 1938 
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ever, reported a remarkable result in a case in which heparin sodium 


was given. 

The prognosis with regard to life and the return of essential func- 
tions is generally good. The ataxia and inability to swallow often 
improve after several months. It must be remembered, however, that 
the syndrome is an indication of more generalized vascular disease, in 
which sudden death is no uncommon occurrence. 


SUMMARY 


Three cases of the syndrome of occlusion of the posterior inferior 
cerebellar artery are presented. The patients were seen in a genera] medi- 
cal service in one hospital within a period of one year. 

The syndrome as originally described by Wallenberg is still, for 
practical purposes, pathognomonic. The symptom complex usually 
includes sudden onset with no loss of consciousness, dizziness, falling 
toward the side of the lesion, nystagmus, difficult deglutition, homo- 
lateral Horner’s syndrome, ataxia, trigeminal analgesia and therman- 
esthesia and contralateral analgesia and thermanesthesia of the body. 

The basis for the symptom complex is a highly localized lateral 
medullary lesion, involving the nucleus ambiguus, Deiters’ nucleus, the 
descending root of the fifth nerve, the lateral spinothalamic tract, the 
medullary sympathetic center, the direct spinocerebellar tract, the resti- 
form body and, occasionally, the nucleus facialis. 

The etiology, differential diagnosis, therapy, prognosis and course 
are briefly discussed. 
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HE MOST dreaded complication of venous thrombosis is pul- 

monary embolism, for which the mortality rate is about 15 per 
cent. The need is for additional data which may be of help in under- 
standing the thromboembolic phenomena and, thus, in reducing the 
danger. Accordingly, a necropsy study was made in the hope that it 
would yield information for further clinical and laboratory evaluation. 

Knauer ? reported that the incidence of fatal pulmonary embolism 
in a series of 33,558 autopsies was 2.5 per cent. Barnes * estimated 
that 34,000 persons die of pulmonary embolism each year in this 
country. Hunter and his co-workers * observed that 52.7 per cent of 
older people confined to bed evidenced thrombosis of the deep veins 
of the leg. In the necropsies reported by them, pulmonary embolism 
accounted for 3.13 per cent of all deaths; the authors concluded that 


the most important single cause of thrombosis of the leg veins in older 
5 5 
persons was the sudden confinement to bed of previously ambulatory 


patients. 

Read at the meeting of the New York Pathological Society, New York 
Academy of Medicine, Dec. 20, 1948. 

From the Third (New York University) Division, Goldwater Memorial Hos- 
pital, Welfare Island, and the Department of Medicine, New York University 
College of Medicine. 

1. Cosgriff, S. W., in discussion on Thromboembolism, Am. J. Med. 3:753 
(Dec.) 1947. 

2. Knauer, J. G.: Acute Cor Pulmonale: Discussion of Literature and 
Report of Case Successfully Treated with Oxygen, Bull. Am. Acad. Tuberc. 
Physicians 3:36, 1939; cited by Rubin, E. H.: Diseases of the Chest with 
Emphasis on X-Ray Diagnosis, Philadelphia, W. B. Saunders Company, 1947. 


3. Barnes, A. R.: The Problem of Pulmonary Embolism, West. J. Surg. 


§0:551 (Nov.) 1942. 
4. Hunter, W. C.; Sneeden, V. D.; Robertson, T. D., and Snyder, G. A. C.: 
Thrombosis of the Deep Veins of the Legs, Arch. Int Med. 68:1 (July) 1941. 
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The present study was made at Goldwater Memorial Hospital, 
an institution devoted to the study of chronic diseases. The vast 
majority of patients were in the older age groups and had been con- 
fined to bed from time to time. In order to determine the frequency of 
thrombosis and embolism in this hospital, as well as the relation of 
both conditions to the final autopsy diagnosis, the present study was 


undertaken. 


MATERIAL 
Analysis was first made of 202 consecutive routine autopsies performed at the 
hospital. The group consisted of 67 female and 135 male persons, the ages 
ranging from 18 to 89 years. Only 20 patients were below the age of 50, and 
of these one half were younger than 40. As is evident in the analysis of the 


material, the diagnosis of cirrhosis of the liver assumed a singular role; for this 
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Chart 1.—Incidence of three conditions according to age. 


reason, protocols of an additional 79 consecutive autopsies in which there had been 
a final diagnosis of Laennec’s (portal) cirrhosis were selected for further analysis 
Besides these, 217 protocols of autopsies performed on the bodies of patients of 


selected age groups without cirrhosis were reviewed, giving a total of 516 cases. 


ANALYSIS OF THE DATA 

Chart 1 shows the incidence of arteriosclerosis, thrombosis and pulmonary embo 
lism in patients of several age groups. The number of cases of arteriosclerosis 
includes only those in which the protocol of the autopsy described the process as 
moderate or pronounced. The number of cases of thrombosis includes those in 
which there were autopsy findings of peripheral as well as cardiac thrombi. Since 
these were routine autopsy reports, detailed descriptions of dissection of the 
peripheral veins were not included. Consequently, no conclusions about the 
absolute incidence of peripheral thrombosis were justified. However, since all 
autopsies were performed by a similar routine, a comparison of incidence in persons 
of different ages and with different types of disease may be valid. The problem 
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of inaccuracy was not evident in considering the incidence of pulmonary embolism, 
since in all necropsies the pulmonary vessels were routinely dissected to their small 


ramifications. 

From chart 1 it is evident that the incidence of arteriosclerosis was so high 
that it was difficult to correlate other findings with it. It may also be noted that the 
incidence of thrombosis was greater in the age groups beyond 50 than in the 
younger persons. However, when the group of persons over 50 was broken 
down by decades no significant difference in the incidence of thrombosis was 
apparent. 

The frequency of pulmonary embolism did not run parallel to the incidence of 
thrombosis. It was not until about the age of 70 that a sharp rise occurred in the 
incidence of pulmonary embolism. Incidentally, the frequency of pulmonary embo- 
lism in the group of persons under 60 was of the same order of magnitude as that 
reported by Knauer 2; however, after 70 the incidence of pulmonary embolism was 
much higher in the present series. Statistical treatment by the chi-square method 
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Chart 2.—Incidence of three conditions according to type of disease present. 












































showed a highly significant difference in the incidence of pulmonary embolism in 
the age group above 70 as compared to those groups below 70. The same two 
groups, however, demonstrated no significant difference in the incidence of 
thrombosis. 

Chart 2 represents an effort to correlate the data concerning thromboembolism 
with the pathologists’ final diagnosis. The final diagnosis was classified according 
to six major types of disease: cardiovascular, hepatic, renal, respiratory, neuro- 
logic and neoplastic. Those protocols which revealed major disease in more than 
one group were entered accordingly. The group of patients with hepatic dis- 
ease included those with cirrhosis of the Laennec type but did not include those 
with so-called cardiac cirrhosis. From the nature of the tabulation, it was to be 
expected that the group of patients with cardiovascular disease would show by far 
the greatest incidence of thrombosis. It is interesting that thrombosis was not 
less frequent in the group of patients with cirrhosis than in the remaining four 
groups and was of about equal frequency in the four groups. By contrast, the 
incidence of pulmonary embolism ranged from 10 to 15 per cent in all groups 
with the one startling exception of that composed of patients with hepatic cir- 
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rhosis. In 97 cases in which the postmortem diagnosis was Laennec’s cirrhosis 
there were no pulmonary emboli. The same group of patients, with the pos- 
sible exception of 1, also had no peripheral emboli. In no other group analyzed 
were emboli so noticeably lacking. 

Statistical analysis by the chi-square method revealed a probability of less 
than 1 in 1,000 that the result was due to chance. Since the average age of the 
patients with portal cirrhosis was 62.8 and that of the patients without cirrhosis 
68.0, the data were rearranged into equivalent age groups and again statistically 
analyzed; the results again demonstrated that the figures were significant. 


COMMENT 

The data demonstrated a lack of pulmonary embolism in patients 
with Laennec’s cirrhosis. In the same patients, the incidence of car- 
diac and peripheral venous thrombosis was not particularly low. It 
has been adequately established that the coagulation mechanism is 
apt to be disturbed in chronic disease of the liver. However, the 
extent of hypocoagulability of the blood in such patients is not great. 
In considering the relation of disturbed coagulation to the development 
of thrombosis and to embolization, it is especially noteworthy that the 
incidence of the two phenomena is not parallel. Apropos of this fact, it 
is interesting that in certain cases of the migratory type of thrombo- 
phlebitis emboli seem never to be present. We have seen exam- 
ples of this disorder with venous thrombi extending over all four 
limbs and the chest wall, in which the disease continued unabated 
for months but no pulmonary emboli appeared during the period 
of illness. On the other hand, as is well known, there are cases of 
migrating thrombophlebitis, clinically and pathologically indistinguish- 
able from the previous variety, in which emboli to the lung are 
freely produced. Apparently the factors which determine the develop- 
ment of venous thrombosis are not necessarily responsible for the 
liberation of pulmonary emboli. 

The foregoing analysis reveals further that a striking increase in 
thromboembolic disease exists only in the extremely advanced age 
groups, in which the patients are much older than the general average 
in ordinary hospital populations. With Unger, two of us (M. W. 
and S. S.) have reported elsewhere * that this same age group (over 70) 
has a high incidence of impaired liver function without clinical or 
morphologic evidence of hepatic disease. 

The reason for the greater frequency of pulmonary thromboembolism 
in the advanced age groups does not find adequate explanation in the 
combination of intimal alteration, reduction in the diameter of vascular 
lumens and slowing of the blood stream. The magnitude of these 
changes is not remarkably greater in the eighth decade than 

5. Unger, P.; Weiner, M., and Shapiro, S.: Vitamin K Tolerance Test, 
Am. J. Clin. Path. 18:835 (Nov.) 1948. 
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in the preceding ten years. Contrary to the general impression, the 
coagulability of the blood in the more advanced years is demonstrably 
reduced as compared with the normal standard for all adults. 

The mechanism of intravascular thrombus formation involves the 
interplay of a number of factors such as the rate of blood flow, the state 
of the surrounding wall of the vessel, the coagulability of the blood and 
possibly other factors, at present unknown. These factors seem to be 
interdependent, although the roles played by them are probably not of 
equal importance. Thus, the capacity of the blood to clot appears to be 
the major requirement for thrombus formation. Regardless of the 
extent of participation of the other factors, the formation of an intra- 
vascular clot may be inhibited or entirely prevented if the blood is 
rendered sufficiently hypocoagulable. It is likely that hypocoagulability 
of the blood is also of considerable importance in determining whether 
or not embolism will occur. However, there is good reason to suspect 
that other mechanisms are involved. In cirrhosis of the liver, fibrino- 
lysins are extraordinarily active.® This may be a factor in the rarity 
of pulmonary embolism in this disease. Incidentally, there is no con- 
clusive proof that the efficacy of the anticoagulant drugs in preventing 
embolization is the result of the induced hypocoagulability per se. What 
is known of the conditions which are responsible for the formation of 
intravascular thrombi is inadequate to explain the variations in incidence 
of pulmonary embolism, as revealed in the data presented in this paper. 


SUMMARY 

An analysis is made of the incidence of thromboembolism, according 
to postmortem diagnosis, in patients in a variety of age groups and with 
various types of diseases. The following facts are noted: 

In 278 miscellaneous cases, excluding those of Laennec’s cirrhosis, 
the incidence of pulmonary embolism was 12 per cent (33 cases). 

In 97 instances of Laennec’s cirrhosis, the incidence of pulmonary 
embolism was 0. The incidence of cardiac and peripheral thrombosis 
in these cases of hepatic disease was not significantly different from 
that in the cases of miscellaneous diseases. 

In the group of patients over 70, the incidence of pulmonary embo- 
lism was 21 per cent. In those from 50 te 70, it was less than 7 per 
cent. There was no similar variation in the incidence of thrombosis. 


The dissociation of the incidence of pulmonary embolism and that 


of peripheral thrombosis is discussed. 


6. Goodpasture, E. W.: Fibrinolysis in Hepatic Insufficiency, Johns Hopkins 
Hosp. Bull. 25:330 (Nov.) 1914 





PERNICIOUS ANEMIA IN EARLY ADOLESCENCE 


Report of a Case in a Girl of Fourteen 


HENRY E. HAMILTON, M.D. 
AND 
WILLIS M. FOWLER, M.D. 
IOWA CITY 


ERNICIOUS anemia is a disease of late adult life, rarely being 

encountered in patients under 30, and is exceedingly infrequent in 
children. Doubt has been expressed in many texts and articles as to 
whether true pernicious anemia ever occurs in infancy or childhood. 
A pernicious anemia-—like disease, i. e., a macrocytic anemia with 
megaloblastic arrest of the bone marrow, may occur with Diphyl- 
lobothrium infection, syphilis, various gastrointestinal lesions, steator- 
rhea, or other conditions in which there is improper absorption or 
production of the maturation factor... The commonest cause of macro- 
cytic anemia in childhood is probably a diet deficient in the extrinsic 
factor. There have been many reports of pernicious anemia occurring 
in children, but the diagnosis was open to question in most cases, and 
Wintrobe '” accepted only 2 cases with certainty. Peterson and Dunn,’ 
in 1946, reviewed the literature on the subject; they accepted only 
2 cases * as proved but added 1 of their own. The familial tendencies 
of pernicious anemia are well recognized, and it is also recognized that 
the achlorhydria which is so prominent and frequent in families with 
pernicious anemia may occur at an early age in children whose parents 
have pernicious anemia.* 

The present case apparently fulfils unequivocally the diagnostic 


criteria for pernicious anemia. 


From the Department of Internal Medicine, State University of Iowa College 
of Medicine. 

1. (a) Davis, L. J.: Macrocytic Anemia in Children, Arch. Dis. Childhood 
19:147, 1944. (b) Wintrobe, M. M.: Clinical Hematology, ed. 2, Philadelphia, 
Lea & Febiger, 1946. 

2. Peterson, J. C., and Dunn, C. S.: Pernicious Anemia in Childhood, 
Am. J. Dis. Child. 71:252 (March) 1946. 

3: Pohl. C.: Uber pernizidse Anamie im Kindesalter, Monatsschr. f. Kinderh. 
84:192, 1940. Dedichen, 1.: Anémie a type pernicieux chez un enfant de 9 
mois, Acta. med. Scandinav. 111:90, 1942. 

4. Wilkinson, J. F., and Brockbank, W.: The Importance of Familial 
Achlorhydia in the Aetiology of Pernicious Anemia, Quart. J. Med. 24:219, 1931. 
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REPORT OF CASE 

L. L., a girl of 14, had been well until December 1945, when an illness devel- 
oped which was thought to be “flu.” After two weeks of the illness, it was 
noted that the patient was jaundiced; the local physician made a diagnosis of 
severe anemia, for which she was given “liver pills.” The fatigability persisted, 
the appetite remained poor, fever and swelling of the cervical lymph nodes devel- 
oped and the patient was admitted to the University Hospitals in March 1946. 
There was no history of bleeding from any source, and the past history was 
noncontributory. The nutritional and dietary histories were normal until the 
onset of the present illness, and although the patient had acute cervical adenitis 
on admission, there was no history or evidence of a chronic infection. 

The patient’s mother had pernicious anemia and had been under treatment 
in the same hospital. It was reported, but not verified, that an aunt of the 
patient had pernicious anemia, and that a great-aunt had anemia of an unknown 
type. 

Examination revealed a poorly nourished and chr 
nounced pallor and jaundice. The mucosa at the edges of the tongue was atrophic 
The submaxillary lymph nodes were enlarged and tender, and there was chronic 


onically ill girl, with pro- 


faucial tonsillitis. There was no other significant lymphadenopathy. The spleen 
was firm, nontender and easily palpable The liver was not enlarged. The 
neurologic examination revealed normal reflexes and sensations in all areas. The 
remainder of the physical examination was noncontributory. 

\t the time of admission, there were 1,500,000 erythrocytes per cubic milli- 
meter and 6.4 Gm. of hemoglobin per hundred cubic centimeters, and a hemato 
crit reading of 16 per cent. The leukocyte count was 3,800 cells per cubic milli- 
meter, with a differential count of 47 per cent neutrophils, 38 per cent lympho 
cytes and 15 per cent monocytes. The color index was 1.47 and the volume 
index 1.22; mean corpuscular hemoglobin was 42.6 micromicrograms and mean 
corpuscular volume 106 cubic microns. There was considerable variation in the 
size and shape of the erythrocytes on the blood smear; the predominant type of 
cell was large and deep staining. There were 90,000 platelets per cubic milli- 
meter; 2.2 per cent of the erythrocytes were reticulocytes. Hemolysis of the 
erythrocytes began at 0.46 per cent sodium chloride solution and was com- 
plete at 0.26 per cent. Clot retractility was normal and prothrombin time was 
normal. The indirect van den Bergh test showed 5.1 mg. of bilirubin per hun- 
dred cubic centimeters. The total amount of plasma protein was 7.5 Gm. per 
hundred cubic centimeters, with 5.2 Gm. of albumin, 2.2 Gm. of globulin and 0.3 
Gm. of fibrinogen. Results of roentgenologic examinations of the esophagus, the 
stomach and the small and large intestine were entirely normal, and the examina- 
tion of the feces for ova and parasites was negative. There was no bleeding 
from the gastrointestinal tract. 

There was no free hydrochloric acid in the gastric content after stimulation 
with histamine. 

The patient was given parenteral liver therapy; 15 units of liver extract were 
given daily for three days and then 15 units, twice a week. The reticulocyte count 
rose from 2.2 per cent to 26 per cent on the fifth day of treatment and dropped 
to 0.8 per cent on the twenty-second day. After thirty-six days of treatment, the 
patient was discharged from the hospital, at which time the erythrocyte count 
was 3,700,000 and the hemoglobin content, 7.3 Gm. Treatment was continued 
at home, and the girl was seen in the outpatient clinic from time to time. In 
September 1946, there were 10 Gm. of hemoglobin, 5,000,000 erythrocytes and 
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12,000 leukocytes. Satisfactory hemoglobin and erythrocyte levels were main- 
tained, but therapy became less regular, and in March 1947, 20 mg. of folic acid 
(pteroylglutamic acid) per day was given orally in place of the parenteral admin- 
istration of liver extact. Hemoglobin content and erythrocyte count were main- 
tained at normal levels with this treatment through July 1947. 

The patient then discontinued all treatment; in December of that year, she 
became tired and weak, and “flu” again developed. She was admitted to the 
hospital. Blood values were 1,900,000 erythrocytes, 7.2 Gm. of hemoglobin, 6,700 
leukocytes and 98,000 platelets. There was no evidence or history of bleeding 
from any point, and the fragility of the erythrocytes was normal. Bone marrow 
aspirated from the sternum showed megaloblastic hyperplasia characteristic of 
pernicious anemia. 

Daily injections of 15 units of liver extract were given, and the reticulocytes 
count increased from 5 per cent to 24 per cent on the ninth day of treatment. 
The hemoglobin content and erythrocyte count returned to their normal values, 
the bone marrow reverted to normal and the patient improved clinically. In 
September 1948, the hemoglobin content was 12 Gm., the erythrocyte count, 
4,600,000, and the leukocyte count, 8,150, and the patient was in excellent health. 
Secondary sex characteristics, which had previously been underdeveloped, had now 
developed to normal for a girl of 17. The blood levels have been maintained at 
normal to the time of this report, with no return of jaundice or of the subjective 
manifestations. 

L. L., the mother of the patient, was first admitted to the University Hospitals 
March 27, 1942, at the age of 50. She complained of tingling of the hands and 
feet, fear of falling and difficulty in threading a needle. Numbness had first 
appeared in the feet about a year previously, followed with stiffness of the legs, 
numbness and tingling of the hands, and such extensive progression of these symp- 
toms that a fear of falling developed. The patient also had one episode of soreness 
of the mouth and tongue. She had received one course of injections of liver 
extract, of unknown amount. 

Examination revealed the patient to have a spastic, ataxic gait. There were 
ataxia of both hands and feet, spasticity of the muscles, hyperactive tendon 
reflexes, bilateral Babinski reflexes and sustained ankle clonus, and diminution 
of pallesthesia, two point discrimination and sense of position. The Wassermann 
reactions of the blood and the spinal fluid were negative. 

The blood showed 14 Gm. of hemoglobin, 4,000,000 erythrocytes and 11,200 
leukocytes, with a normal differential count. There was no free hydrochloric 
acid after stimulation with histamine. A diagnosis was made of subacute com- 
bined degeneration of the spinal cord, with pernicious anemia. 

The patient was treated with intramuscular injections of liver extract, which 
resulted in subjective improvement but in little change in the objective evidence 
of the degeneration of the cord. She was last seen Aug. 24, 1948, at which time 
the blood count and hemoglobin content were at normal levels. There was 
achlorhydria, and there had been no progression of involvement of the spinal cord. 
The patient continues to take liver extract at the time of writing; she has a normal 
hematologic picture and no further progression of the neurologic complications. 


COM MENT 


The diagnosis of pernicious anemia in the girl of 14 seems to fulfil 


the most rigid requirements. The anemia was macrocytic and hyper- 
chromic in type, with increased mean corpuscular volume and mean 
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corpuscular hemoglobin. It was associated with megaloblastic bone 
marrow. The leukocytes and platelets were both reduced in number. 
The appearance of the blood smear was typical of that in pernicious 
anemia in all respects. There were hyperbilirubinemia and persistent 
achlorhydria, which did not respond to injections of histamine. 

Complete remission, with a reticulocyte crisis, was produced by the 
administration of a potent liver extract, and the blood was maintained 
at normal levels with liver extract and folic acid. The remission was 
characterized by a return of both peripheral blood and bone marrow 
values to normal. A relapse occurred when therapy was discontinued, 
and subsequent liver therapy produced another sustained remission. 
The presence of coexisting disease or dietary inadequacies which might 
produce anemia of this type could not be determined. 

The mother of the patient was found to have combined sclerosis of 
the spinal cord and achlorhydria; she responded subjectively to the 
administration of liver extract and has been without relapse or pro- 
gression of the disease while being given liver therapy. 


SUMMARY 
A case of pernicious anemia in a girl of 14 is presented, in which 
both liver extract and folic acid (pteroylglutamic acid) maintained the 


disease in complete remission. 


ADDENDUM 
Since completion of this paper, a gastroscopic examination has been 
performed on L. L., who is now 18. The gastroscopic findings were 
those of a severe atrophic gastritis, which is often observed in patients 


with pernicious anemia. 
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PARASITIC AND DIARRHEAL DISEASES 

Diagnostic Measures.—The laboratory aspects of diagnosis are dis- 
cussed by several authors.**® Harrison and Banvard **! determined fecal 
antibody titers in a variety of enteric infections. Positive cultures were 
obtained from 47 per cent of patients studied and, curiously, fecal agglu- 
tinins for the organisms studied were found in 96.7 per cent of cases. In 
chronic ulcerative colitis, relatively high titer fecal agglutinations for at 
least one species of Shigella were present during episodes of exacer- 
bation. 

Felsen *** describes a tube for the aspiration of material from rectal 
mucosal cysts without the aid of a sigmoidoscope. Changes in media 
are suggested.*** A simple technic for the culture of enteric pathogens 
from clotted blood is described, obviating the need for serum, from the 
patient, which may contain antibodies against an organism.‘ Rectal 
swabs are suggested for the isolation of typhoid bacilli.*° An ingenious 
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Dis. 15:60, 1948; Diagnostic Techniques in Diarrhoea, ibid. 15:88, 1948; Treat- 
ment of Diarrhoea, ibid. 15:120, 1948. Felsenfeld, O., and Young, V. M.: Com- 
ments on Laboratory Diagnosis of Enteric Infections, ibid. 14:392, 1947. 
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Simplified Technic for Culture from Blood of Enteric 


734. Rappaport, F.: 
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method for obtaining suspensions of flagellar antigens and for phase 
suppression in a single incubation is presented.**° 

Food Poisoning.—In cream filling, one strain of Staphylococcus 
aureus apparently survived for thirty minutes at 55 C. and was destroyed 
in less than three minutes of heating at 85 C.7%7 

An epidemic of food poisoning, due to staphylococcus enterotoxin 
elaborated in a chicken salad, affected 43 men of a 790 man detach- 
ment ***; another epidemic involving 171 persons was traced to con- 
taminated trifle.”** 

An outbreak of acute gastroenteritis of unknown etiology occurred 
in the population of a graduate school.**° Werch *** properly emphasizes 
the importance of identifying the causative agent whenever possible. 

Buchbinder, Osler and Steffen “4? implicate enterococci as the pos- 
sible causative organism in four outbreaks of a relatively mild type of 
food poisoning. Symptoms were produced in 6, or possibly 7, of 26 
human volunteers who ate foods in which strains of Streptococcus 
faecalis had grown for five hours.7** Attempts to produce similar 
symptoms with twenty hour cultures were unsuccessful. 


Epidemic Gastroenteritis —Epidemic gastroenteritis was transmitted 
to human volunteers by the oral administration of fecal filtrates.74* The 
clinical features of the disease are reviewed by Jaffe."*5 

Gastroenteritis in Children—Two epidemics of diarrhea in infants, 
occurring at a hospital in Portland, Ore., are analyzed by Lagozzino."** 
An etiologic bacterial agent was not discovered; the possibility of a 
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virus infection was under investigation at the time of writing. There 
was a lack of response to chemotherapy and to administration of anti- 
biotic drugs. Strict control measures and vigorous parenteral therapy 
were essential for recovery. \utopsies revealed no characteristic find- 
ings; the gastrointestinal tracts were devoid of ulcerative or inflam- 
matory lesions. 

Giedt *** states the belief that the etiologic agent is likely to be intro- 
duced into nurseries under the present methods of caring for infants 
en masse, and that such infections may be controlled by strict isolation. 
A specific virus etiology for five epidemics is considered to have been 
established, but there is need for a practical method of demonstrating the 
viral cause of an epidemic."** In a large percentage of outbreaks, 
trained investigators have found evidence of gross breaks in nursery 
technic. Many epidemics have been traced to a variety of pathogenic 
organisms that could only have reached the infants by the fecal-oral 
route; some were associated with infections of the upper respiratory 
tract.*° A serologically homologous strain of Escherichia coli was 
isolated in 90 per cent of 159 cases of diarrhea in infants; however, the 
etiologic significance of this organism was not established conclusively.7®° 
An outbreak is described by Cooke and Marmion.” 

An epidemic in 24 newborn children, with 9 deaths, was traced to 


milk contaminated with Pseudomonas aeruginosa."**? The presence of 


this organism in the blood is reported.7** The susceptibility of very 
young children is stressed by Schaffer and Oppenheimer.*** The death 


rate in edematous infants was 31.4 per cent, as compared with 17.7 per 


cent in the nonedematous.**° 
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In Cuba, infections with Salmonella and Shigella dysenteriae reach 
epidemic proportions regularly during the summer months.7** Culture 
of the feces is essential to accurate diagnosis. Sulfadiazine is usually 
the drug of choice. Other antibiotic drugs are indicated when organ- 
isms susceptible to other agents have been identified. Feldman and 
Anderson *°” state that until the etiology is discovered, treatment con- 
sists chiefly in the restoration and maintenance of fluid and electrolyte 
balance; sulfonamide drugs, penicillin and gamma globulin have not 
yielded striking resulte. Leisti’** concludes that streptomycin is 
advantageous. Continuous drip feeding through a nasal catheter is 
advocated by Berkeley.7°° 

Salmonella Infections——A brief method is recommended for the 
identification of Shigellae and other Salmonellae.*°° Serologic reactions 
are reviewed by Crosnier and Bernier.7*' Young and Felsenfeld 7” 
discuss the Vi antigen in the immunology of typhoid fever. 

Experiments with the feeding of Salmonella typhimurium to guinea 
pigs, rats and mice indicated the relative insignificance of the anti- 
genic component in the localization in Peyer’s patches.7* 

All of approximately one hundred and fifty known species of Sal- 
monella are pathogenic for man or animals.*** Clinical manifestations in 
man include typhoid-like fever, septicemia, acute or chronic enteritis, 
and localized inflammation, chiefly involving the gallbladder, urogenital 


organs and bones. Some strains tend to produce one clinical picture 
more often than another. The general mortality is approximately 


6 per cent. 
Chesley and Woolsey ** report the sporadic occurrence of salmonella 


infections in Chicago throughout the year, with greater frequency in 
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the summer and autumn months; such infection was diagnosed in 154 
cases during the period from 1936 to 1945; the mortality was 6.5 per 
cent. The majority of deaths occurred in infants, the principal causes 
being appendicitis, peritonitis or bronchopneumonia. Smith 7 empha- 
sizes the diagnostic value of the proctosigmoidoscopic examination. Sul- 
fadiazine was found to be moderately effective in treatment. 

Three related outbreaks of infection with S. typhimurium are 
reported.7®’ The oral administration of streptomycin is considered of 
value in altering the bacterial flora and preventing extension of the 
infection. Thirty-three cases of sporadic salmonellosis, with ten dif- 
ferent types of Salmonella, are evaluated.7°° Invasion of the blood 
stream was detected in 6 cases; reaction to the Widal test was positive 
in 7 of 16. The clinical symptoms were diarrhea in 27 cases; fever, 
1 case; septicemia and osteomyelitis, 1 case; septicemia and meningitis, 
1 case, and bacteremia complicating other diseases, 2 cases; the patient 
in 1 case was a carrier. Among 219 cases of Salmonella infection in 
Panama during the years 1942 to 1946, thirty different types of organ- 
isms were identified; S. typhimurium, Salmonella newport and 
Salmonella montevideo were the most common.*"® The ciinical and patho- 
logic features in 14 cases of Salmonella blegdam infection in natives 
of New Guinea are described.**° Severe acute hemolytic anemia was 
a feature in several instances. Two new Salmonella types, Salmonella 
hidalgo and Salmonella mission, are described by Watt and others 7 
and Salmonella chittagong, by Taylor and his co-workers.7? Another 
new type of Salmonella, Salmonella fayed, was isolated in a fatal case 
of bacterial endocarditis.77* An epidemic in Helsingfors was caused 
by Salmonella enteriditis danysz, transmitted by milk.*"4 
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In an outbreak due to S. montevideo, 19 patients (6 per cent) 
showed evidence of bronchopulmonary involvement.*7® Four had acute 
bronchitis. One patient, whose case was described in detail, had definite 
bronchopneumonia, with sputum containing the Salmonella organism. 
The other 14 patients had interstitial pneumonia. 

Henderson **° describes meningitis due to Salmonella in 3 infants, 
1 of whom recovered. A review of the literature indicates that the 
disease is favorably influenced by systematic treatment with sulfona- 
mide drugs, sulfadiazine probably being the drug of choice. Penicillin 
is ineffective. Anchersen ‘7? describes the occurrence of osteomyelitis 
of the spine, psoas abscess and lumbar abscess in a man eighteen years 
after his having enteric fever, during which Salmonella paratyphi B 
was cultured from the feces. After thirteen additional years, the same 
organism was cultured in pus from the abscess. In an outbreak 
among troops in New Guinea, focal suppuration eventually developed 
in all of 6 patients with late manifestations.*** Silverman and Leslie *”® 
encountered 16 cases of chronic dysentery due to Salmonella, clinically 
indistinguishable from that due to Shigella dysenteriae. A terminal 
Salmonella infection occurred in a woman of 69 with presenile sclerosis 
(Alzheimer’s disease ) .7°° 

Bacillary Dysentery.—Tal and Olitzki **! studied the toxic and anti- 
genic properties of fractions prepared from the complete antigen of 
Sh. dysenteriae. 

Cooper and Keller *** present data regarding two methods for test- 
ing the passive protective power for mice of serums from subjects 


775. Ingegno, A. P.; D’Albora, J. B.; Edson, J. N., and Gianquinto, P. J.: 
Pneumonia Associated with Acute Salmonellosis, Arch. Int. Med. 81:476 (April) 
1948. 

776. Henderson, L. L.: Salmonella Meningitis: Report of Three Cases and 
Review of One Hundred and Forty-Four Cases from Literature, Am. J. Dis. Child. 
75:341 (March) 1948. 

777. Anchersen, P.: A Case of Spondylitis Caused by Salmonella Paratyphi 
B., Nord. med. 36:2019, 1947. 

778. Baker, M. P., and Bragdon, J. H.: Septicemia Due to Salmonella Enteri- 
tidis, New England J. Med. 237:175, 1947. 

779. Silverman, D. N., and Leslie, A.: Salmonella—a Cause of Chronic Bac- 
terial Dysentery, Gastroenterology 9:562, 1947. 

780. Himmelboch, E.; Latham, O., and McDonald, G. C.: Alzheimer’s Disease 
Complicated by a Terminal Salmonella Infection, M. J. Australia 34:701, 1947. 

781. Tal, C., and Olitzki, L.: The Toxic and Antigenic Properties of Frac- 
tions Prepared from the Complete Antigen of Shigella Dysenteriae, J. Immunol. 
58 :337, 1948. 

782. Cooper, M. L., and Keller, H. M.: Studies in Dysentery Vaccination: 
I. The Passive Mouse Protection Test; II. Humoral Antibody Content of Sera; 
III. Immunity in Mice Injected with Vaccines of Shigella from Children Con- 
valescent from Dysentery, J. Immunol. 58:349, 1948. 











456 ARCHIVES OF INTERNAL MEDICINE 


receiving Shigella vaccines. Active immunized mice consistently dem- 
onstrated a higher degree of homologous immunity than of heterologous 


immunity. 

Eleven strains of Escherichia coli, antagonistic in the living state to 
Shigella paradysenteriae, Flexner type III, produced antibiotic sub- 
stances when grown on the surface of agar media, whereas four strains, 
nonantagonistic in the living state, did not do so.*** The properties of 
the antibiotic substance of one strain, Esch. coli 534, were similar to 
those of the substance which was described by Heatley and Florey 
(Brit. J. Exper. Path, 27: 378, 1946). 

Shigella sonnei, given by gavage to white mice, were found within 
five to thirty minutes in cultures of the spleen, liver, kidneys, central 
mesenteric glands, lungs and heart of the majority of mice, but were 
seldom cultured from these tissues after two hours.’** Experimental 
infection of mice with Sh. dysenteriae, in the presence of mucin, may 
be modified by the administration of either an antitoxic or an antibac- 
tericidal serum.**® 
bacteria but does not prevent intoxication due to the liberated toxin. 


Antibactericidal serum acts directly by lysis of the 


In 1,826 positive cultures obtained from approximately 21,000 
specimens of stools, fifteen serologic types of bacilli causing dysentery 
were identified.*** An outbreak of dysentery was attributed to a new 
type of organism, given the imposing designation of Type T-2nd 
Medical Lab. or Lovington I or Etousa! ‘5? Person to person contact 
is believed to have been the most important factor in the transmission 
of an epidemic in French Morocco during 1943; food handlers were 
likely vectors.*** The distribution of positive cultures obtained in an 
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outbreak of dysentery among United States troops engaged in the 
assault on the Gothic line indicated that the outbreaks were at least 
partly bacterial in origin.**® Division food handlers were often found 
to be infected. Six per cent of Italian civilians examined during the 
fall of 1941 were found to be carriers. 

Dysentery affecting 326 persons aboard a cruiser in Apra harbor, 
Guam, was related to Sh. flexneri III.7°° The source is considered to 
have been a backflow of sea water in the dishwashing machine. A 
wide variety of Shigella organisms were identified in Japan during the 
summer of 1947.7°! Observations on dysentery in Japanese civilian 
prison camps in the Philippines are made by Haughwout.7® 


790 


Young and McEwen *** studied 14 cases of postdysenteric arthritis 
in 1943 in Algeria. The condition of 7 of the patients in these cases 
fulfilled the clinical criteria for the “uretero-conjunctivo-synovial syn- 
drome” of Fiessinger and Heray; the syndrome is the same as that in 
Reiter’s disease, namely, the combined occurrence of three recognized 
complications of bacillary dysentery: arthritis, urethritis and conjuncti- 
vitis. Perforation of the colon occurred in cases of bacillary and amebic 
dysentery.*** Sh. paradysenteriae was isolated from the gallbladder at 
autopsy in 3 fatal cases." Herrlick*®* reports the development of 
polyneuritis. Present Shigella vaccines given parenterally are ineffec- 
tive in the prevention of naturally occurring infections.*®* VanGelder, 
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Daines and Fischer *** point out that persistent Shigella carriers can 
become important epidemiologically. The strain of Sh. flexneri III 
(VIII) isolated from these carriers proved to be highly resistant to the 
bacteriostatic action of sulfadiazine but was very sensitive to the action 
of streptomycin in vitro. The intermittency of obtaining positive cul- 
tures from carriers makes it difficult to establish a bacteriologic cure. 
Twelve consecutive negative cultures are probably a fairly adequate 
criterion. Cultures from rectal swabs in clinical cases and from asymp- 
tomatic carriers demonstrated an alternation of positive and negative 
cultural phases over periods ranging up to two hundred and two days.*® 
A total dose of 1.5 Gm. of streptomycin had no appreciable effect, but 
30 Gm. of the drug, given over a ten day period, resulted in an appar- 
ent cure; the organisms were resistant to sulfonamide drugs. How- 
ever, they may be of value in some cases.*°° 

Miscellaneous Observations on Dysentery.—In 123 unselected cases 
of chronic enteric disease caused by Endamoeba histolytica, Sh. dysen- 
teriae and Salmonella paratyphi, diarrhea constituted the chief com- 
plaint in only 13; there apparently was no history of diarrhea in 44.8° 
Meyers and Payne,*”? in 280 cases of diarrhea noted amebiasis, bacillary 
dysentery, Salmonella infections, giardiasis and helminthic infection; 
so-called psychosomatic diarrhea was the most frequent cause, occur- 


ring in 20.5 per cent; a considerable number of infections with diarrhea, 


but without demonstrable etiology, were considered as possible resid- 
ual infections following bacillary dysentery, amebiasis or Salmonella 
infection, or of virus origin. Rappaport *°* incriminates milk as the 
allergic cause of persistent diarrhea in 40 of 67 cases. 

Shigella alkalescens was cultured from the blood and urine of a 
young woman with symptoms of pyelocystitis, diarrhea, and chills and 
fever.°°* The organism was sensitive to sulfadiazine and the infection 
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was cured with it. Agglutinins to the organism developed several 
weeks later. 

Darnall ®°° reports 4 cases in which the syndromes of chronic 
dysentery were closely associated with the findings of paracolon bacilli 
in the feces. Streptomycin therapy eliminated the suspected bacilli 
and resulted in clinical cure or improvement. Eleven additional patients, 
with somewhat similar symptoms, were also found to be harboring 
paracolon bacilli. Antigenic analysis of the sixteen different paracolon 
organisms isolated in this series revealed the presence of Salmonella 
or Shigella antigens in nearly 70 per cent of cases. A possible relation 
between paracolon infections and obscure chronic diseases is mentioned. 

An outbreak of acute enteric disease, occurring in 80 of 250 diners 
served fricasseed chicken in an Army officers’ mess, was attributed 
to a paracolon organism resembling the one designated by Stuart as 


— 


Poliomyelitis Virus According to Faber and others,*% the gastro- 
intestinal tract appears to be relatively impermeable to the virus 
and may be regarded as an exceptional portal of infection. 


Effect of Streptomycin.—Streptomycin, given in doses of 1 or 2 Gm. 
daily by mouth to 5 patients, and as a lavage of the distal loop of 
bowel through a colostomy to another, eliminated Esch. coli within 
two days; there was no effect on the streptococci or anaerobic flora 
of the feces.*°* In vivo levels did not inhibit four strains of Bacillus 
funduliformis and eight of Bacillus fragilis in vitro.8°° Ps. aeruginosa 
and Bacillus subtilis were stimulated by artificial media containing 
streptomycin.®!° Laboratory and clinical studies indicate that the 
drug is of little value in the treatment of peritonitis.**t Certain 
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enteritides due to Salmonella and Shigella organisms responded favor- 
ably to streptomycin, but the results were equivocal in nonspecific 
ulcerative colitis; the drug was ineffective in typhoid.*'? Infantile 
diarrhea, in general, seemed to respond well, in some cases dramatically. 


Gastrointestinal Parasites—Tompkins and Miller *** present a rapid 
method for staining intestinal protozoa, utilizing iron hematoxylin— 
phosphotungstic acid stain. The value of the zinc sulfate flotation technic 
for the isolation of protozoa from feces is emphasized.*** 

The mucosal pattern of parasitic infections of the colon was studied 
roentgenologically; widening and derangement of folds were present 
in the cecum, the ascending colon and the sigmoid.*'® Warmoes 
describes the roentgenologic changes occasionally noted in cases of 
Ascaris infection.*'® 

Examination of the feces in approximately 5,500 cases in New 
York over a period of twenty-eight consecutive months (1944 to 1946) 
led to the recognition of E. histolytica in 254, Giardia lamblia in 232, 
Balantidium coli in 5, hookworm in 204, Trichuris trichiura in 590, 
Ascaris lumbricoides in 156, Enterobius vermicularis in 192, Strongy- 
loides stercoralis in 67, Schistosoma mansoni in 43, Taenia saginata 
in 21 and Diphyllobothrium latum in 3.817 

Markel and his associates *!* investigated the incidence of parasites 
in 1,153 military personnel in the Philippines. Of the group, 40.3 
per cent were infected with one or more parasites, the most common 
being Esch. coli, Endolimax nana, Endamoeba histolytica and hookworm. 
Among civilian Navy employees and their families, T. trichiura was 
present in 44.6 per cent, with E. nana, E. histolytica and Esch. coli 
present in approximately 26 to 36 per cent. Civilian personnel 
employed at Naval air bases in Brazil were found to have a high 
incidence of intestinal parasites; hookworm, Ascaris, Trichocephalus 
trichiuris and E. histolytica were present in 71.4, 61.4, 47.4 and 188 
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per cent, respectively.*’® Eighty-six per cent of 400 soldiers who 
had been prisoners of the Japanese were found to be harboring intestinal 
parasites; 76 per cent harbored parasites generally considered to be 
pathogenic.*° T. trichiura was found in 40 per cent; A. lumbricoides 
and hookworm, in 35 per cent each; Esch. coli, in 32 per cent; 
E. nana, in 15 per cent, and E. histolytica, in 11.0 per cent. As might 
have been expected, a higher percentage of pathogenic parasites was 
found in Canadian prisoners of war repatriated from Hong Kong than 
among Canadian civilians.” 

Examination of a single specimen of feces from each of 600 adult 
inhabitants of San Juan, Puerto Rico, demonstrated E. histolytica in 
17.3 per cent.**? 

The incidence of G. lamblia infection in children from 1 to 3 (on 
admission to a nursery) was 26.6 per cent.*** The great majority of 
“long stay” children in this nursery were similarly infested. There 
appeared to be no definite relation between the occurrence of Giardia 
infection and the onset of loose stools. Dietetic upsets, infections, 
especially of the upper respiratory tract, and psychologic disturbances 
probably were the important factors predisposing to the onset of 
diarrhea. 


In a study of 8,017 white school children in Florida, Hood ** 
noted hookworm infection in 40 per cent; the incidence was very 


low in a group of 1,264 Negro children. Among servicemen returning 
from the Pacific, 1 in 15 has been reported infected with Ancylostoma 
duodenale.**® Advanced changes in the small bowel were demonstrated 
in the case of a patient with hookworm infection; minimal alterations 
were noted in a second case.*** Of 46 patients with hookworm disease, 
admitted to a hospital because of symptoms, 23 complained of abdominal 
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pain.**? Four of these were operated on, with a diagnosis of appen- 
dicitis. One patient had a perforated appendix, with peritonitis, the 
hookworm infestation being incidental. Cruz and Pimenta de Mello *** 
state that it is possible to maintain normal blood values in patients 
severely infected with Ancylostoma or Necator by the administration 
of a sufficient quantity of iron. The minimum dose necessary to 
maintain normality of the blood in a person weighing 45 Kg., with 
1,051 helminths, was 0.2 Gm. of ferrous sulfate daily. 

Nine papers in the Scandinavian literature deal with Bothriocephalus 
infection and anemia.*** Twenty-four patients were studied at intervals 
of one to twenty-two years after treatment for Bothriocephalus anemia. 
No clear divergence from the normal blood picture was noted. 
Achlorhydria after alcohol and histamine stimulation was noted in 
12 cases ; in these, only two or three years had elapsed since therapy.*?** 
Addition of fresh or dried D. Bothrium latum does not nullify the 
antianemic effect of mixtures of extrinsic and intrinsic factors when 
given to patients with “cryptogenic” pernicious anemia. Administra- 
tion of dried worm does not hinder the remission after worm cure 
in pernicious tapeworm anemia.***® The presence of free hydrochloric 
acid in gastric juice differentiates between pernicious tapeworm anemia 
and “cryptogenic” pernicious anemia in Diphyllobothrium carriers.**** 
Complete recovery after worm cure indicates pernicious tapeworm 
anemia, even when there is no free hydrochloric acid in the gastric 
juice. Liver therapy is sometimes necessary to correct tapeworm 
anemia; the absence of relapse rules out pernicious anemia. Tapeworm 
carriers with and without pernicious anemia were subjected to intestinal 
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intubation.*?% Patients with manifest pernicious anemia all proved to 
have worms in the jejunum. In cases of nonanemic subjects, patients 
with anemia of a nonpernicious type and patients with pernicious 
tapeworm anemia in a state of spontaneous remission, the worm was 
not found before reaching the ileum. The author concludes that when 
the worm is located high in the intestine it may impair the interaction 
between extrinsic factor (meat or yeast extract) and intrinsic factor 
(normal human gastric juice) and thus cause pernicious anemia. 
Administration of mixtures of extrinsic factor and intrinsic factor pro- 
duces no significant hematologic remission in cases of pernicious tape- 
worm anemia, whereas liver extract does induce remission. It is 
thought that the presence of the worm in the intestinal canal prevents 
the interaction between extrinsic and intrinsic factors.**** Excretion of 
urobilin in the feces in pernicious tapeworm anemia was elevated to 
between 200 and 540 mg. and in the urine, to between 2.5 and 10 mg. 
in twenty-four hours. After therapy with liver, urobilin excretion rose 
as high as 1,040 mg. in feces and 36 mg. in urine; it then fell to 
normal after ten to nineteen days. The findings are interpreted as 
indicating that heinolysis is a secondary factor in pernicious tapeworm 
anemia.***f Infection with broad tapeworm does not cause hypochromic 
anemia.®?9 

[he findings at operations and at autopsies indicate that D. latum 
is most frequently present in the ileum, rarely in the jejunum and 
occasionally in the colon, The worm can also develop in the gallbladder. 
Emphasis is directed to “tapeworm vomiting” as a_ characteristic 
symptom.*** Eleven infections are reported in Jewish women who 
had tasted gefiilte fish before cooking.**° 

The growth of I. nana was not inhibited by large concentrations 
of streptomycin in vitro.**! 

Living adult trichina worms, including gravid females, were found 
in the intestine in a fatal case of human trichinosis fifty-four days 
after ingestion of infected pork. The possibility of continued release 
of larvae over a long period must be taken into account in the man- 
agement of trichinosis.**? 

Starkus *** reports an outbreak of “ulcerative colitis” in the con- 
centration camp at Stutthof. In the cases in which results of bacterio- 
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logic examination were negative, it was almost invariably possible to 
demonstrate spirochetes (frequently Bacillus fusiformis). Pathologi- 
cally, the changes resembled those of balantidial colitis or of amebic 
dysentery. Clinically, the disease pursued either a toxic-fulminant or 
a protracted course. In the acute cases, death was due to cardiovascular 
failure; in the protracted cases, to inanition. The death rate was esti- 
mated at 95 to 98 per cent; septic complications were found in 7 per 
cent of the cases in which necrospy was done. Administration of 
neoarsphenamine U. S. P. (neosalvarsan®) was very effective ; response 
to the drug was assumed to establish the etiology. 

Twe cases of infection with Isospora hominis in soldiers were 
encountered.*** Both patients had mild intermittent diarrhea, malaise, 
loss of weight and eosinophilia; bismuth salicylate apparently cured 1 
and sulfaguanidine, the other. The case of another person harboring 
I. hominis, but without symptoms,*** is reported. 

In a case of dysentery due to balantidial colitis, death was attributed 
to the infection and dehydration.**® Suifathiazole is reported to have 
rapidly and completely cured 1 infection.** 

Two cases of ancyiostomiasis, with an eosinophil count of approxi- 
mately 70 per cent, are reported.**® 

Amebiasis —An alcoholic extract cultivation medium tested for three 
years has been found valuable in cases of infection with E. histo- 
lytica.**® It possesses a good ability to develop positive cultures from 
small numbers of organisms. The addition of streptomycin prolonged 
the survival of cultures of trophozoites.**° Agglutination of cysts 
obtained from culture occurs in dilutions of the blood serum of man 
and of the horse.**' There appears to be no correlation of this phe- 
nomenon with either infection with E. histolytica or the complement- 
fixing properties of a serum. 
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Seven of 11 rats from an area of London endemic for amebiasis 
were found to be infected with organisms morphologically identical 
with E. histolytica. The amebas were restricted to the cecum, but no 
lesions were present. On injection into the cecum of young rats, the 
amebas invaded the walls, producing lesions which responded to 
emetine.**? 

Dolkart and Hedges,*** in a series of 3,605 cases in the Chicago 
area, found 0.7 per cent of patients to be infected with E. histolytica. 
In 1,070 cases, with symptoms of the digestive tract, the incidence was 
3.5 per cent. Snorf and others *** found E. histolytica in the feces of 2 
per cent of the asymptomatic patients and in 4.31 per cent of those of 
symptomatic patients. The culture method was found to be superior 
to that with the direct smear alone. Of the stools examined, 72 per 
cent were discovered to contain E. histolytica in the first examination ; 
11 per cent, in the second, and 17 per cent, in the third. The inci- 
dence of infestation with flagellates or helminths was much lower. The 
authors state the opinion that returning veterans and prisoners of war 
have not affected the incidence of infection to date. 


Spellberg and Zivin **° conclude that there is an increased incidence 
of active, virulent amebiasis in veterans of World War II. Fifteen 
hepatic complications were observed in 58 cases. The treatment of 


choice for hepatitis is administration of emetine; for hepatic abscess, 
administration of emetine plus aspiration. One unusual case was com- 
plicated with a cerebellar abscess. Nicholson and De Dominicis ** 
review 60 cases in New England. Parkinson *** states the belief that 
sulfonamide drugs are helpful in acute amebic dysentery. 

Napier *** considers the public health aspects of the problem of 
the cyst passer but offers no solution. The incidence of amebiasis was 
20 per cent in American soldiers in the Calcutta area and only 5 per 
cent in New Delhi, but the incidence of diarrhea did not vary in these 
groups, suggesting to the authors that infection with paracolon bacilli 


842. Neal, R. A.: Entamoeba Histolytica in Wild Rats Caught in London, 
J. Hyg. 46:90, 1948. 

843. Dolkart, R. E., and Hedges, R. N.: The Present Incidence of Intestinal 
Infestation with E. Histolytica and Other Protozoa in the Chicago Area, Gastro- 
enterology 9:170, 1947. 

844. Snorf, L. D.; Foltz, E. E., and Howard, B. A.: A Post-War Survey of 
Amebiasis and Other Intestinal Parasites, Gastroenterology 9:539, 1947. 

845. Spellberg, M. A., and Zivin, S.: Amebiasis in Veterans of World War II 
with Special Emphasis on Extra-Intestinal Complications, Including a Case of 
Amebic Cerebellar Abscess, Gastroenterology 10:452, 1948. 

846. Nicholson, J. H., and De Dominicis, F. A.: Amebiasis, New England J. 
Med. 237:799, 1947. 

847. Parkinson, T.: Ameebiasis in Ceylon, Lancet 2:612, 1947. 

848. Napier, L. E.: The Cyst Passer, J. Trop. Med. 50:169, 1947. 











466 ARCHIVES OF INTERNAL MEDICINE 


may explain certain nonamebic diarrheas.**° Sandler *°° and Groff ** 
consider the symptomatology of chronic amebiasis. 

E. histolytica was found in the feces of 93 children in an orphan- 
age.**? Relatively little difference was observed in the height, weight, 
blood counts and clinical findings for the infected group as compared 
with corresponding values for uninfected children, although a higher 


percentage of the former complained of fatigue and vague gastrointes- 


tinal symptoms. Seventy-three children whose stools contained cysts 
of E. histolytica were considered to have alterations in personality, 
appetite and bowel habits.*** The only distinctive physical signs were 
a peculiar “fading suntan” complexion and a slightly enlarged and 
tender liver. Diiodo-hydroxyquinoline (diodoquin®), in full adult 
dosage, is recommended for all children who weigh more than 30 
pounds (13.6 Kg.). 

Nufiez,*** in a well illustrated article, emphasizes the following 
roentgenologic aspects: (a) involvement of several segments of the 
intestinal tract, with a normal appearance between the lesions, (0) less 
deformity of involved areas than is seen in intestinal tuberculosis or 
ulcerative colitis, (c) abnormality of the ileocecal valve, and (d) conical 
appearance of the tip of the cecum. White **® concludes that changes 
of maximum intensity occur in this area and that in chronic infection, 
the cecal alterations are probably irreversible. Zucker **® describes a 
deformity which improved greatly after treatment with emetine hydro- 
chloride and with chiniofon. 

Hepatitis and abscess of the liver are the most common and mest 
important complications.**’ Pleuropulmonary amebiasis occurs in prob- 
ably 75 per cent of cases as the result of rupture of a hepatic abscess 
through the diaphragm; in the remainder of cases, it probably results 
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from hematogenous spread. Amebic abscess of the brain is rare and 


almost never occurs in the absence of amebic infection of the liver 
and/or lungs. Ulceration and abscess of the skin is a rare compli- 
cation and usually represents a secondary manifestation of rupture, or 
drainage of a hepatic or pericolic abscess through the skin. Occasional 
instances of perianal extension of amebic proctitis have been reported. 
Amebic ulceration of the buttocks is described in the case of a patient 
with cysts in the feces; there were no gastrointestinal symptoms.*°* A 
death is reported from multiple hepatic and pulmonic abscesses, with- 
A patient with cerebral amebiasis 


59 


out involvement of the diaphragm.* 
recovered after treatment with emetine.*°® Amebic colitis developed 
after cholecystectomy **'; the patient was treated successfully with eme- 
tine. Anemia was apparently the only definite clinical manifestation in 
1 patient.*®? 

The effect of various chemotherapeutic agents on 31 monkeys was 
studied.*®* Three trivalent arsenicals were considered of value. Carbar- 
sone oxide proved effective in 1 case. The possible mechanisms of 
antiamebic action are discussed. 

Parmer*** found that injection of emetine into rabbits was followed 
with a relatively high concentration of the drug in the liver for more 
than a month, whereas the level in the intestine was considerably lower 
at all times and became undetectable after four days. The high con- 
centration of emetine in the liver and the low concentration in the intes- 
tine are suggested as the explanation for the efficacy of emetine in 
amebic disease of the liver and its comparative ineffectiveness in amebic 
infection of the intestine. 


After the administration of a single dose of radiochiniofon to each 
of 7 subjects, it was observed that absorption of the drug occurred 
regularly, was small in amount (averaging 12.9 per cent of the dose 
given), and was rapid, with a peak blood level occurring in approxi- 
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mately two hours.*** There was a consistent pattern of urinary excre- 
tion, with the bulk of the drug appearing in the first twelve hours and 
its excretion being virtually complete by forty-eight hours. (Chiniofon 
is partly broken down after absorption, as a progressively greater pro- 
portion of iodine is split off from the compound. The unabsorbed 
portion of the drug appears in the feces, from five to seven specimens 
being required for complete elimination.) Blood levels of clinical 
significance were not attainable with the doses used. 

Sodium para-aminobenzoic acid was found to relieve symptoms of 
amebiasis within one or two weeks.*®* In 4 of 5 instances, stools became 
negative when para-aminobenzoic acid was taken every two hours 
throughout the day. The ideal blood level is considered to be 30 to 60 
mg. per hundred cubic centimeters. 

Nix *** and Shrapnel *°* reevaluate the problem of therapy. Further 
observations are presented by Alkan **° and by MacFarlane.’”° 

Klatskin and Friedman **' noted early evidence of emetine poison- 
ing, other than local reactions, in 85 of 93 cases. Generalized weakness, 
electrocardiographic changes and increased diarrhea were common. 
Other symptoms included drop in blood pressure, precordial pain, 
dyspnea, tachycardia, dizziness, headache, nausea, vomiting, tenderness, 
stiffness of extremities, back and neck, and slight paresthesia. The 
authors point out that toxic manifestations are common within the thera- 
peutic range of emetine. Reactions may be delayed; therefore, obser- 
vations should be made for several weeks after the final dose. 


Diodoquin® is considered useful in the eradication of the cysts of 
E. histolytica, but it is not an effective drug for the treatment of acute 


or subacute infection.**? 


865. Albright, E. C.; Tabern, D. L., and Gordon, E. S.: The Metabolism of 
Chiniofon Using Radioactive Iodine, Am. J. Trop. Med. 27:553, 1947. 

866. Dwork, K. G.: The Use of Para-Aminobenzoic Acid in Amebiasis: Pre- 
liminary Report, Bull. New York Acad. Med. 24:391, 1948. 

867. Nix, K. G.: An Evaluation of Anti-Amebic Drugs, New Orleans M. & 
S. J. 100:108, 1948. 

868. Shrapnel, B. C.: Oral Emetine in the Treatment of Intestinal Amebiasis, 
Am. J. Trop. Med. 27:527, 1947. 

869. Alkan, W. J.: Amebiasis: Diagnostic and Therapeutic Considerations, 
J. Trop. Med. 50:175, 1947. 

870. MacFarlane, L. R. S.: Unusual Aspects and Therapy in Amebic Dysen- 
tery, J. Roy. Army M. Corps 89:256, 1947. 

871. Klatskin, G., and Friedman, H.: Emetine Toxicity in Man: Studies on 
the Nature of Early Toxic Manifestations, Their Relation to the Dose Level, and 
Their Significance in Determining Safe Dosage, Ann. Int. Med. 28:892, 1948. 

872. Manson-Bahr, P., and Muggleton, W. J.: The Response of Intestinal 
Amebiasis to Diodoquin Treatment, J. Trop. Med. 51:23, 1948. 





KIRSNER ET AL—GASTROENTEROLOGY 


Penicillin is a valuable adjunct.** 

Schistosomiasis.—Ottolina *** describes a technic for the easy and 
rapid detection of ova. Refinements in diagnosis by the use of rectal 
biopsy and a grooved rectal scraper are reported by Meeser and his 
associates.**® An improved method of sedimentation of Schistosoma 
japonicum and other helminth ova with the use of 10 per cent ethyl 
alcohol is described.**® The preparation of the various skin-testing 
antigens and their stability and interpretation are described by Blair 
and Ross.**? Cercariae produce hyaluronidase when incubated with 
sodium hyaluronate in the cercarial suspension; this may be a mech- 
anism whereby cercariae penetrate the skin of the host.*7® 

In tracing the lesions of schistosomiasis japonicum from the early 
to the advanced stages, the lesions produced experimentally in animals 
were seen to bear a pronounced similarity to those of the disease in 
man.**® When the ovum enters the tissues, an extensive cellular reaction 
occurs; this consists chiefly of eosinophilic leukocytes, with fewer 
neutrophilic leukocytes. In some lesions, necrosis of tissue occurs in 
a fairly wide zone around the ovum. Epithelioid cells appear, and 
multinucleated giant cells engulf the ovum. The inflammatory cellular 
response changes to one in which lymphocytes and plasma cells are 
most numerous. Fibroblastic and capillary proliferation begin early in 
the peripheral zone, and, as the lesion advances in age, fibrosis pre- 
dominates. The oldest lesions consist of shrunken, calcified ova, 
surrounded by more or less dense fibrous tissue, with moderate lympho- 
cytic cellular infiltration. The early lesions represent an unusual and 
characteristic reaction to the viable ovum, with necrosis and eosi- 
nophils, and the later lesions represent a foreign body reaction. No 
grossly demonstrable lesions of the stomach were found in 7 cases 
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in which patients were examined roentgenologically and _ gastro- 
scopically.**° 

Hayward **' presumes that although few cases of schistosomiasis 
haematobia have appeared in New York state, the possibility of such 
infection is greater than ever before. 

Seventy-two patients with acute schistosomiasis japonica were treated 
with antimony potassium tartrate (tartar emetic) intravenously.**? In 
32 cases, degenerated eggs were present in the third and fourth week 
after the tartar emetic was given; patients in this group were retreated 
with 40 cc. of stibophen N. F. (fuadin®). Retreatment with stibophen 
had no effect in the prevention of recurrences. The authors state that 
the patients so treated had fewer recurrences than those in a comparable 
group, treated with stibophen alone. Trivalent antimony compounds, 
employed in 141 proved cases of schistosomiasis japonica, produced 
alterations in the T wave of the electrocardiogram; the changes were 
reversible and were not accompanied with symptoms.*** Of 25 patients 
treated with sodium antimony tartrate, 16 had a two day course and 
9, a six day course.*** The rates of relapse were 31 and 33 per cent. 
All patients who were cured ceased to pass ova by the end of the third 
week after treatment. In 8 cases, the passage of ova persisted; of 
these patients, 2 received a second course, with disappearance of the 
ova. 

APPENDLX 

Roentgenologic Examination——The roentgenologic findings in 
appendicitis, appendical abscess, tuberculosis, diverticulosis and intus- 
susception of the appendix and benign and malignant tumors of the 
appendix are discussed in detail by Delario.** 

Appendicitis —Bowen **® states that spasm of the appendix may 
lead to obstruction and the formation of stercoliths and, thereby, to the 


development of appendicitis. 
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Sehested and Hein **’ describe a maneuver in which the examiner 
sits or stands behind the patient, who is leaning forward, and gives a 
sharp blow over the costovertebral angle on each side. Pain was pro- 
duced over McBurney’s point in 84 of 85 cases of appendicitis. In 
other acute abdominal diseases, “indirect percussion” produced pain 
over the organ involved. 

Calvey *** postulates a relation between epidemic respiratory infec- 
tion and acute appendicitis. 

Schlicke and Harper **® emphasize the fact that parasitic infections 
and dysentery may simulate appendicitis. 

Appendical calculi, recognizable roentgenologically, tend to cause 
acute appendicitis, with perforation in about 50 per cent of cases.°%° 

Among 1,487 children below the age of 14, treated for acute appen- 
dicitis, 42 were under the age of 3; 8 deaths occurred in the latter 
group.**' Acute appendicitis with perforation is reported in a 12 month 
old child.8* 

Meiling ®** reviews the problem of appendicitis during pregnancy. 
The optimum treatment during the first seven and one-half months of 
pregnancy is careful appendectomy; the decision for operation in the 
last two and one-half months is more difficult. Cesarean section with 
low transverse laparotracheotomy is suggested, followed with appen- 
dectomy, intraperitoneal implantation of 5 to 10 Gm. of sulfanilamide, 
massive doses of penicillin and the usual nutritional care. 


In cases in elderly people, the symptoms are usually masked and 


indefinite.*°* The process in 1 case was ascribed to the presence of 


metallic mercury, introduced accidentally by rupture of the balloon 
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of a Miller-Abbott tube.*®° Acute appendicitis accompanied with a large 
appendicular fecalith and paralytic ileus simulated gallstone ileus clin- 
ically and roentgenographically.*°° Acute appendicitis with gangrene 
developed in a boy of 14, the mass involving the sigmoid colon and 
producing obstruction.**? 

Blanton and Kirk *°* found that of 61 patients undergoing appen- 
dectomy, 51 per cent had either no significant anxiety or an anxiety 
which subsided with relief from pain and successful postoperative con- 
valescence ; 49 per cent had a neurotic reaction. 

Ligation of the appendix in 10 rabbits resulted in a mortality of 
90 per cent within forty hours.’*® A single injection into the ligated 
appendix of 25,000 to 100,000 units of streptomycin led to 100 per cent 
survival. The intramuscular administration of 400,000 units, in divided 
doses, resulted in 90 per cent survival. Hierton *°° reemphasizes the 
importance of maintaining fluid balance and of the liberal use of blood 
transfusions, in addition to sulfonamide drugs and penicillin, in the 
treatment of peritonitis. 

The decrease in mortality from acute appendicitis in the past thirty 
years is attributed to careful choice of anesthesia, improved technical 
skill and better postoperative care.°°' The continued reduction in mor- 
tality from perforated appendix since 1936 is ascribed to intestinal 


decompression, proper fluid and electrolyte balance, administration of 
transfusions and of antibiotic drugs, and conservative treatment of 


those patients in whom perforation has obviously occurred.*°? The 
903 


value of penicillin is stressed by McCullough. 
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The mortality rates in different areas over the years have been 
variable, with numerous factors involved. 

Intussusception—A_ cecoileocolic intussusception developed after 
appendectomy.*’° Intussusception of the appendix is reported.*°* 

Mucocele.—Mucocele of the appendix is rare, and its diagnosis is 
difficult, usually being made at operation. Recurrent pain and the 
presence of a palpable mass in the right lower abdominal quadrant are 
highly suggestive.*°? Repetto and others °°* add 2 cases to 29 previously 
reported in the Latin American literature. Mucocele was associated 
with myxoglobulosis and intussusception.’ 

Diverticula.—Diverticulosis of the appendix is described by 
Maissa.*?° 

Tumors.—A pedunculated adenoma was present in a case of intus- 
susception of the appendix into the cecum." Carcinoid tumors of 
the appendix are described by Herrera,®'* Chigot, Busser and Bloch- 
Lainé,*** and Crausse and his associates.’'! 
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COLON 

Physiologic Studies—The response of the exteriorized mucosa to 
the local application of sympathomimetic and parasympathomimetic 
drugs was studied by Shoshkes **® in cases in which colostomy was 
performed. Epinephrine U. S. P. (adrenalin®) and ephedrine were found 
to be the most effective of the sympathomimetic drugs used ; pilocarpine 
hydrochloride and physostigmine salycilate (eserine) were the most 
effective of the parasympathomimetic group. The reaction of the colonic 
mueosa varied greatly, both qualitatively and quantitatively. 

Conjugated bile acids, desoxycholic and cholic acid, choline and the 
choline salts of these bile acids exert analogous influences on the isolated 
small and large intestine of the guinea pig when applied to the internal 
surface.*'® Small doses always cause stimulation of the rhythmic move- 
ments. With larger doses, the tonus increases and tends to counteract 
the wave movements; this is expressed by slowing of the rate and, later, 
by decreasing amplitude of the waves. Bile acids tend to stimulate 
the oscillatory movements ; choline has a stronger influence on tonus. 

The administration of diisopropyl finorophosphate, a potent anti- 
cholinesterase drug, to human subjects caused a pronounced increase in 
motility for two to five hours.*‘? The effect was inhibited temporarily 
with atropine, morphine or meperidine hydrochloride (demerol hydro- 
chloride*) and increased temporarily with neostigmine. It is thought 
that diisopropyl fluorophosphate irreversibly inactivates cholinesterase, 
which is regenerated slowly. 

Anatomic Studies.—According to Duran-Jorda,*'* the small intes- 
tine, the colon and the rectum contain a semisquamous epithelial layer, 
which joins the stratum corneum of the anal skin. It is regarded as 
similar to the layer in the gastric mucosa and contains an important 
network of capillaries. The vascularity of the colon has been restudied 


by Bertocchi.®'® 
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Gas.—Pogrund and Steggerda **° point out that the absorption rate 
of gas depends on the partial pressure gradient existing between the 
lumen of the bowel and the venous blood. The high blood tension 
of nitrogen (approximately 80 volumes per cent or 60.8 mm. of 
mercury) retards its absorption from the colon. The beneficial effect 
of oxygen inhalation on abdominal distention is explained by the 
removal of nitrogen from the blood, thereby producing a partial pressure 
gradient favorable for the absorption of nitrogen from the gastro- 
intestinal tract. 

Of the measures available for increasing the output of flatus, pos- 
terior pituitary injection U. S. P. (solution pituitrin®), given intra- 
muscularly, is the most valuable.**! It is reassuring to learn that the 
amount and composition of flatus do not differ in normal persons 
receiving lactose and those receiving cow’s milk 7?! 

Laxative —Sodium carboxymethylcellulose, a new synthetic colloid 
laxative, gave results in the cases of 109 of 128 patients which were 
interpreted as good, or better than those obtained with formerly used 
laxatives; no untoward reactions were noted.°”* 

Output of Fat and Nitrogen.—Wollaeger and others *** measured the 
total solids, fat and nitrogen in the feces of 11 healthy adult subjects 
given an identical test diet. 

In spite of the completely uniform dietary intake, the various fecal components 
varied considerably. The total fecal solids varied from 13.6 to 39.1 Gm. and 
averaged 27.6 + 2.2 Gm. per day. The fecal fat (ether-soluble fraction) varied 
from 1.8 to 6.7 Gm. and averaged 4.1 + 0.5 per day. The fecal nitrogen varied from 
0.8 to 2.5 Gm. and averaged 1.7 + 0.1 Gm. per day. 


Comparison of the values obtained during the use of this test diet 
with those obtained when a high fat diet was employed disclosed that 
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the values for fecal total solids, nitrogen and percentage of ingested 
fat in the stool were remarkably similar. The weight of fecal fat and 
the percentage of fecal solids that were fat were greater with the larger 
than with the smaller fat intake. The authors conclude that the quantity 
of fat in the feces of normal human beings is considerably influenced by 
the amount of fat ingested. This factor suggests that unabsorbed fat 
may account for a larger proportion of the fecal fat than is commonly 


supposed. 

Roentgenologic Examination.—lf the urinary bladder is filled with 
200 to 400 cc. of sodium chloride solution or water, the bladder pushes 
the sigmoid from the true pelvis, producing unfolding of the loops, with 
separation from the rectosigmoid. Roentgenologic examination of the 


sigmoid with a full urinary bladder is recommended for this reason.®** 
The value of the roentgenologic examination in the diagnosis of lesions 
beyond the reach of the sigmoidoscope *** and the importance of repeated 
are 


927 


examination in the presence of suspicious clinical findings 
reaffirmed. 

Proctosigmoidoscopy.— Among 1,000 cases in which routine procto- 
sigmoidoscopic examinations were performed, abnormalities were found 
in 30.6 per cent; significant pathologic features were observed in 
5.5 per cent of 200 cases in which examinations were performed without 
definite indication, and in 84 per cent of 200 cases in which examinations 
*8 Schapiro **° dis- 


} 


appeared indicated on the basis of clinical findings.‘ 
cusses the procedure as it applies to infants and children. 

Andresen **° analyzed 46 reports of perforation of the rectosigmoid 
by the proctoscope, collected by questionnaires, and compared them with 
48 reports of perforation previously described in the literature. In the 
94 cases, approximately one-half the patients died. The mortality from 
immediate operation, however, decreased during the ten years previous 
to the time of writing. Spontaneous recovery in 9 cases in which the 
patient was not operated on suggested that many more patients might 
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do better without operation. Rupture of the rectosigmoid during sig- 
moidoscopy in the case of a woman **! with advanced hypertensive 
cardiovascular-renal disease, examined because of rectal bleeding, resulted 
in death six days later; the pathologic diagnoses were hypertensive 
cardiovascular-renal disease with myocardial failure, multiple venous 
thromboses and perforation of the sigmoid, with pelvic abscess. 


V olvulus.—Seven cases of volvulus of the cecum and the ascending 
colon are presented.*** All patients but 1 were in the middle or elderly 


age group; 2 had had more than one previous attack; 4 were able to 
expel flatus or defecate in spite of the volvulus. At operation, the most 
frequent location of the cecum was noted to be in the left upper quadrant. 
The only death occurred in the case of a patient treated by resection 
and primary ileotransverse colostomy. The treatment is surgical; if 
there is the slightest question of the viability of the cecum, a Mikulicz 
resection and exteriorization should be done. An interesting case of 
volvulus of the cecum is reported in a woman of 76.°°° The findings 
were characterized by great distention of the cecum and the ascending 
colon in the left half of the abdomen and by the absence of a cecal 
shadow, on roentgenologic examination, in the right lower quadrant. 
The diagnostic value of the roentgenologic examination is emphasized 
by Olivier *** and by Christiaens.**? The only treatment required in 
most cases of volvulus of the sigmoid, according to Brunsgaard,*** is 
proctoscopy and intubation. Although torsion of the sigmoid usually 
causes obstruction of the lumen, strangulation and circulatory dis- 
turbance of the involved segment are seldom present when the patient 
is hospitalized. If attempts at intubation fail, detorsion is accomplished 
through an abdominal incision; resection is reserved for cases with 
gangrene. This conservative regimen, used in the treatment of 91 
patients, reduced the mortality rate from the 30 to 60 per cent accom- 


panying operative treatment to a low of 14 per cent. Rea °°? expresses 
similar opinions. 
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Gilchrist ®°* discusses the diagnostic and therapeutic aspects in 4 
cases of acute obstruction produced by volvulus of the sigmoid and 
in 1 in which obstruction was caused by volvulus of the cecum. In 
acute obstruction due to volvulus of the cecum, there is an early asso- 
ciated obstruction of the small bowel; the patient is sicker than if he 
had a similar lesion in the sigmoid. Early operation is indicated; 
untwisting, with fixation to the bottom of the pelvis and the left pelvic 
wall, is the safest procedure. If the bowel is gangrenous, resection and 
anastomosis between the ileum and the transverse colon are indicated. 
If the untwisting and fixation fail to give permanent relief, resection 
of the redundant bowel with lateral anastomosis is indicated. Six cases 
of volvulus of the sigmoid are described by Woronov and his asso- 
ciates.°°° 

Diverticulosis and Diverticulitis—The subject is discussed generally 
by a number of authors.°*° 

Anderson **? reviews 99 cases in which operation was performed 
for diverticulitis of the cecum. The average age was less than 40; 
the sexes were equally represented. Appendicitis was the preoperative 
diagnosis in 84 per cent of cases. Similar cases are reported by Fair- 
bank and Rob **? and by Zuckerman and Altman.*** A large diverticu- 
lum of the secum simulated a tumor.°* 

Among 200 patients with diverticulitis, one fifth had lumbosacral 
pain.**®° Other common symptoms included change in bowel habits, 
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cramping lower abdominal pain with localized tenderness, fever and 
increased leukocyte count (exceeding 11,000 cells per cubic millimeter). 
Melena appeared in more than 16 per cent of the cases. Complications 
occurring in 25 per cent included perforation with abscess formation, 
mechanical obstruction and peritonitis with ileus and fistula formation. 

Lesions of the sigmoid may produce symptoms and signs in the 
right side of the abdomen.*** Of the conditions in 18 cases reported 
as demonstrating this fact, 13 were diverticulitis and 5, carcinoma. The 
author points out that the sigmoid should be inspected carefully when, 
at operation for acute appendicitis, insufficient cause for the clinical 
symptoms is found in the right iliac fossa. 

Two fatal cases are reported in which the presenting manifestation 
was emphysematous cellulitis of the leg.**7 Diverticulitis is the common- 
est cause of sigmoidovesical fistula.*** 

Allen and Donaldson,**® on the basis of 59 cases recorded by a 
gynecologist, call attention to diverticulitis as a frequent cause of pain 
in the left lower abdominal quadrant, of irritation of the bladder and 
of a pelvic mass. The clinical features, treatment and special problems 
of diverticulitis, as encountered in women, are discussed in an excelent 
article by Counseller.**° 


The complications of perforation, obstruction and fistula in cases 
of sigmoid diverticulitis usually require operation.** Surgical explora- 


tion and, frequently, resection of the involved segment of the colon 
are indicated at times because of the impossibility of distinguishing 
between carcinoma and diverticulitis. The establishment of a colonic 
stoma proximal to the lesion was associated with hospital mortality 
rates of 5.1 per cent in the era before chemotherapy and of 1.1 per cent 
in those cases in which chemotherapy was administered. The safest 
plan of treatment proved to be establishment of a stoma proximal to 
the lesion, followed, after an interval of six to twelve months, with 
exteriorized resection of the involved bowel. Resections of this type 
were associated with no deaths after chemotherapy became available. 
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With the risk of operation so greatly reduced, and in view of the 
obvious advantage of resection, serious consideration can be given to 
broadening the indications for surgical treatment of diverticulitis. 
Martin and Candle *? likewise state the belief that more radical one 
stage resections of the involved segment are now possible. 


Megacolon.—Canonico and Pilheu °** studied 36 cases of megacolon 


involving only the sigmoid; 66 per cent of patients were between 30 


and 60; there were twice as many males as females. The most frequent 
symptoms were constipation and obstruction. The frequency of com- 
plications suggests that the condition is not to be regarded as merely 
benign. Obstruction due to volvulus or fecal impaction occurred in 
13 cases, in 4 of which emergency operations were required. The 
barium sulfate enema is the most precise method of diagnosis. Medical 
treatment was used with advantage in cases of moderate difficulty ; 
surgical treatment is indicated in advanced and in complicated cases, 
in cases of huge megasigmoids, in cases with repeated episodes of 
mild intestinal obstruction, and when medical treatment has failed to 
prevent frequent fecal impactions. There were 4 deaths among 30 
patients subjected to operation. Bosworth and others °** consider 
that except in advanced cases demanding heroic emergency measures 
an intensive medical regimen should first be given a thorough trial. 
Two cases of congenital megacolon in infants are reported in which 
the condition responded favorably to the use of amprotropine phosphate 
(syntropan®*).°°> Both patients had required operation, at which fecal 
obstruction was relieved manually. Although clinical improvement 
apparently coincided with administration of the drug, the roentgenologic 
appearance of the colon was unchanged. The reviewers have not been 
favorably impressed with the value of atropine or atropine-like com- 
pounds in this condition. Among 127 cases of megacolon, Crismer °°* 
found evidence of hypothyroidism in 15 per cent; he regards the 
administration of thyroid extracts as effective therapy. Megacolon in 
7 week and 6 month old infants was treated “successfully” by infiltration 
of the splanchnic nerves with 3 cc. of 0.5 per cent solution of procaine 
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hydrochloride U. S. P. (novocain®).*°* In 4 cases of megacolon, in 
which the patients were 6, 7, 12 and 70, a valve was found between 
the sigmoid colon and the rectum *°*; daily high enemas or administra- 
tion of liquid petrolatum relieved the symptoms for long periods of 
time. 

Treatment in 3 cases of megacolon developing in adult life was by 
presacral, preaortic and inferior mesenteric neurectomy, respectively.°°? 
One patient died four years and eight months after operation; the 
other 2 were alive and well at the time of writing, three years eight 


months and two years one month, respectively, after operation. Of 


17 patients with congenital megacolon treated by spinal anesthesia during 
the period from 1938 to 1945, 11 were reexamined; a detailed report 
on the twelfth patient was received.’ The results were interpreted 


as good in & cases, fair in 2, and poor in 2. The method is regarded 


as purely empiric, but simple and effective. ‘Twelve years seems to 
be the upper age limit for success. The procedure is considered useless 
in the megacolon of adults, which is usually mechanical in origin. 
Sandberg °*' does not recommend neurosurgical therapeutic procedures. 
He states that :n his opinion, the period of observation for patients so 
treated has not been sufficiently long. He reports the cases of 3 patients 
who initially obtained good results from lumbar sympathectomy (lasting 
one to four years) but required resection of the colon later. 

Various authors °°? report favorable results after surgical interven- 
tion in single cases or in small groups of cases. Jenkins *** recommends 
partial sphincterectomy in all cases of Hirschsprung’s disease with 
probable spasm or hypertrophy of the internal anal sphincter. Five 
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cases of megacolon are described by a group of French authors.*** 
All the patients had been subjected to one or more operative procedures, 
including sympathectomy, sphincterectomy, cecal colostomy and _ seg- 
mental colectomy. None received more than temporary benefit; total 
colectomy was eventually performed for all. 

Microcolon.—In congenitally small colon, or microcolon, the entire 
large bowel, except the rectum, of a newborn infant has an anatomic 
diameter of approximately 4 to 8 mm.; there are accompanying hyper- 
trophy and dilatation of a segment of small intestine, usually the ileum.*®° 

Functional Disorders—tThe clinical features and treatment of irri- 


table colon are reviewed in a useful article by Collins.*°° Gerendasy 
contends that functional disturbances of the gastrointestinal tract may 
be caused by local anorectal disease, with reflex stimulation of the 
vegetative nervous system. 

The lysozyme content of feces was measured in random and twenty- 
four hour specimens from patients with various types of bowel disorders, 
healthy persons and persons with diseases other than those primarily 
involving the colon.*** In 2 cases of ulcerative colitis, lysozyme values 
rose after,emotional tension. In the case of a male physician, lysozyme 
values increased slightly after his delivering a lecture and suffering with 
a migraine headache. A _ patient with “mucous colitis’’ manifested 
higher lysozyme levels during a period of emotional tension than during 
a period of calm. One female patient with ulcerative colitis showed 
essentially unchanged lysozyme values during psychotherapy. Pre- 
vagotomy and postvagotomy values in the case of a patient with 
ulcerative colitis were essentially the same. These and other observa- 
tions are of considerable interest; however, much more data are neces- 
sary before the significance of the lysozyme content of the feces can 
be fully evaluated. 
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Ulcerative Colitis ——Palmer *® discusses the pathogenesis and treat- 
ment of chronic ulcerative colitis 
as a clinical entity of varied etiology, an inflammation of the bowel induced 
by organisms some of which are known and some unknown. Hypermotility 
produced in any manner may predispose the mucosa to infection, promote the 
extension of the infection, increase the inflammation, and thus increase the severity 
of the disease. The therapeutic approach . . . [is] multiple with attention to 
the emotional, physiologic and antibiotic possibilities. Surgery is indicated for 


various complications. 


Further observations are contributed by Fradkin.°"° 

Sixty-one patients with chronic ulcerative colitis were examined five 
to thirty months after the onset of the disease.*** The initial clinical 
picture was considered that of acute bacillary dysentery, although bac- 
teriologic data were scarce. The presence of dysentery bacilli was 
determined in 9.8 per cent of the cases by aspiration of mucosal crypts. 
The evidence is interpreted as supporting the thesis that chronic ulcera- 
tive colitis and distal ileitis are the result of acute bacillary dysentery. 
A bacteriologic and immunologic study was carried out by Wagner 
and Maratka %? in 31 cases of ulcerative colitis. Of the organisms 
obtained by culture, none was strictly pathogenic. Although special 
efforts were directed to their isolation, dysentery bacilli were not found. 
The authors conclude that allergy to the existing colonic flora plays 
an important part in the pathogenesis of the disease, but they cannot 
decide whether this is the primary cause or whether such a mechanism 
is superimposed on a more fundamental, and as yet unknown, 
disturbance. 

Rodger ** suggests further study of reflex pathways involved in 
the production of vasoconstriction of the colon, to clarify the patho- 
genesis of ulcerative colitis. Baker °* suggests that emotional trauma, 
by stimulating the intestine and producing spasm and hyperperistalsis, 
alters the mucous secretion; as a result, the mucosa becomes vulnerable 
to infection. 
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Ricketts, Kirsner and Palmer *** noted an apparently normal colon 
on roentgenologic examination in the cases of 60 of 156 patients with 
typical clinical evidence of nonspecific ulcerative colitis. A roentgeno- 
logic study of the course of the disease indicated that the extent of 
roentgenologic involvement is not correlated with the type of onset, 
the duration of symptoms or the clinical severity. As noted roentgeno- 
logically, regression occurred in approximately 10 per cent and_ pro- 
gression in approximately 25 per cent of cases; there was no change 
in 65 per cent. Variations in the clinical manifestations occurred 
independently of the roentgenologic appearance of the colon. 

An accurate and simple method for the determination of the py 
of feces, utilizing the Beckman py meter, is described.*** The normal 
fu of the soft, formed stools of healthy young adults ranges from 6.4 
to 7.5, readings for each person showing a maximum deviation of 
0.4 units or less from the mean. Loose stools are always acid; hard 
stools are always alkaline. In the cases of 5 untreated patients with 
chronic idiopathic ulcerative colitis, the feces were found to be con- 
siderably below the normal limits of acidity. The rate of passage 
of intestinal contents from mouth to anus, as determined by the test 
with carmine red, bears no relation to the variation in the py of normal 
feces. 

According to Crohn, Garlock and Yarnis,°’7 8 per cent of all 
cases of nonspecific ulcerative colitis fall into a distinct subgroup, com- 
posed of those involving primarily the right colon. The process may 
affect the terminal ileum or may progress, either continuously or by 
skipping, to involve the remainder of the colon. Seventy-seven cases 
of this type are described. Medical management was recommended 
initially, although it was thought that operation would eventually be 
required in most. The recommended procedure is _ ileocolostomy 
(special care being taken to enter below the involved portion of the 
colon), with exteriorization of the proximal portion of the colon and, 
later, resection of the diseased portion. The prognosis is good. 

Ross and Swarts *’* describe 2 cases of hepatic disease associated 


with ulcerative colitis: .\ man of 22 who died of hepatic failure was 


thought to have primary disease of the liver (toxic cirrhosis), noninflam- 
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matory in origin. The other patient, a woman of 28, who survives, was 
thought to have inflammatory hepatobiliary disease. Twenty cases of 
active ulcerative colitis were studied by various laboratory procedures ; 
in no instance did the pattern of hepatic function tests per se justify 
a diagnosis of latent disease of the liver. One hundred and fifty unselected 
cases of chronic ulcerative colitis were reviewed to determine the 
number with gross clinical evidence of liver disease; none was found. 
Autopsy findings in 27 cases of chronic ulcerative colitis were analyzed 
to determine the degree of significant hepatic disease and were compared 
with findings in 100 unselected cases, in which death occurred from 
other causes. The authors state: “There was no greater incidence 
of hepatic insufficiency than occurs in other maladies where uncorrected 
factors of severe anemia, marked weight loss, and/or negative nitrogen 
balance appear.”” The authors conclude that correction of malnutrition, 
protein deficit and severe anemia are not only necessary in the treatment 
of ulcerative colitis per se but offer needed protection to a laboring 
liver. In another article, Ross %® reports on the relation of hepatic 
insufficiency to chronic ulcerative colitis. 

Lyons and Postlethwait **’ report ulcerative colitis, confirmed path- 
ologically, in male twins. The disease developed in 1 at the age of 
17 and in the other at the age of 20. In the case of a woman with 
ulcerative colitis of twelve years’ duration, pyoderma developed after 
ileostomy and subsided after colectomy.**! Gallagher **? describes an 
interesting case of regional colitis, involving the rectosigmoid area. Pro- 
teus morganii was isolated from the stool of a patient with hemorrhagic 
colitis, complicated by perforation.’** Collins and Bynum *** report an 
interesting case of severe ulcerative colitis in a veteran of 27. Roentgeno- 
grams disclosed extensive ulcerative colitis involving the entire colon and 
rectum with suggestive pseudopolypoid changes. Numerous examina- 
tions of warm stools failed to reveal parasites ; indeed, no specific etiologic 


factor could be demonstrated. However, dramatic improvement 
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occurred after treatment with emetine; subsequently, the roentgenologic 
findings indicated a normal colon. In 100 consecutive cases of amebiasis 
recorded at the Cleveland Clinic, only 11 patients had acute dysenteric 
symptoms. The authors suggest an initial course of antiamebic therapy 
in cases of apparently undetermined ulcerative colitis, even though 
Endamoeba histolytica is not demonstrable. The reviewers have 
encountered numerous patients with ulcerative colitis who had been 
previously treated unsuccessfully with emetine and other antiamebic 
drugs. 

Smith *** reviews the complications of chronic ulcerative colitis, as 
well as of other ulcerative diseases of the bowel. Carcinoma of the colon 
is described in 2 cases, in which the patients were 32 and 43, respectively ; 
three separate carcinomas were present in 1 case.°*® 

The medical management of ulcerative colitis is reviewed by several 
authors.**? Kirshen °°’ states that the results of medical therapy have 
improved remarkably in the past decade. Surgical measures should never 
be attempted during the acute or fulminating stage; ileostomy should be 
followed with colectomy. 

Kiefer *** analyzes the resul:s of medical treatment in a series of 
400 cases; 99 patients eventually were operated on; 72 other patients 
underwent surgical intervention after only a few days’ evaluation and 
preparation. Diplostreptococcus vaccine and antiserum were ineffective. 
Chemotherapy is not curative and probably has no direct effect on 
the colitis per se, although in some cases it appears to have some value. 
Indifferent results were obtained with fever therapy, penicillin therapy 
and antiamebic and antiallergic therapy. The analysis is interpreted 
as indicating that ulcerative colitis is both a medical and a surgical 
disease. Present methods of medical treatment may be adequate in 
the majority of milder cases. In properly selected cases, surgical inter- 
vention is regarded as the most effective and most reliable approach. 

Heazlett °° administered an autogenous vaccine made from staphylo- 
cocci isolated from the feces or colonic ulcers of 7 patients; apparent 
clinical recovery or satisfactory improvement was noted in all. 
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Machella and Miller °° studied the effects of alimentation by intu- 
bating the bowel to a point just proximal to the diseased area with a 
Miller-Abbott tube and maintaining constant suction, to prevent the 
content of the small intestine from entering the diseased area. The 
procedure allowed temporary rest of the colon (“a medical ileostomy” ). 
Food consisted of an orally administered mixture of enzymatic casein 
digest and dextri-maltose,® given for varying periods of time, with 
additional essential vitamins and iron. A remission was induced in 
11 of 12 cases; a relapse occurred in 2 of these, but a remission was 
again induced. 

Block and Pollard °! regard sulfonamide drugs as a valuable adjunct. 
Penicillin is generally ineffective in inducing remissions but may be 
valuable in acute febrile complications. Streptomycin has not yet been 


fully evaluated but may be life saving in controlling fever and toxicity 


during acute exacerbations. Salazopyrine, an azo compound of salicylic 
acid and sulfapyridine, was used with “good results” in most cases; 
however, replapses occurred frequently.°°° Promising results are 
reported with phthalylsulphathiazole.** Cluer °** records 3 cases of 
“granular proctitis’ in which succinylsulfathiazole suppositories were 
used, with apparently good results. 

Daniels,*® in discussing the psychiatric aspects, emphasizes two 
objectives in treatment: The first is to relieve the emotional pressure 
discharging through the gastrointestinal tract by allowing the patient to 
unburden his conflicts verbally (“emotional catharsis”) ; the second is 
to promote a better equilibrium with the environment. Ulcerative 
colitis is considered to fit into present concepts of psychosomatic disease 
and to present a striking example, because of the often apparent per- 
sonality immaturity, the previous evidence of neurosis and the clear- 
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cut relation between the precipitating situation and the outbreak of the 
disease. It has proved to be amenable to psychotherapy when other treat- 
ments have failed. Ross *** reflects further on this aspect of the 
problem. 

In a case of severe ulcerative colitis, in which the condition was 
not improved by other methods, a prolonged remission was attributed 
to propylthiouracil.*** Ehrlich **S presumes that the intestinal mucosa 
contains “an antiproteolytic substance” whose function is to protect 
the mucosa from autolysis by the proteolytic enzymes of the intestinal 
contents. On the basis of this theory, desiccated extract of hog stomach, 
in doses of 30 to 60 Gm. daily, was administered to 15 patients with 
ulcerative colitis, with apparent improvement. Four patients required 
sulfonamide therapy for secondary infection. Four patients relapsed 
and required a second course of therapy. The reviewers maintain a 
conservative attitude toward these various therapeutic measures and 
wish to emphasize the importance of careful, prolonged and well con- 
trolled study, keeping ever in mind the “spontaneous” remissions and 
exacerbations of this puzzling disease. 

Cattell °°’ reports an operative mortality of 22 per cent over a 
twenty year period, and of only 4 per cent during the two years previous 
to the time of writing. Surgical treatment in properly selected cases 
is considered a valuable adjunct. The usual indication is failure 
of the patient to manifest satisfactory improvement on an adequate 
medical program. Many patients obtain complete relief from the 
symptoms after simple ileostomy and require no further operation. For 
those who have incomplete relief or who experience a recurrence later, 
resection of the colon in stages is indicated.!°°? MacMahon !° also 
is impressed with the value of ileostomy. In 4 cases of ulcerative 


colitis in which ileostomy was required, the skin-grafted iliac stoma, 


as described by Dragstedt, was established; cutaneous excoriation was 
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avoided in each case.1° According to Ault,’°°* approximately 15 
to 20 per cent of patients with chronic ulcerative colitis require surgical 
intervention; these are in advanced stages, resulting from either an 
acute fulminating illness or a chronic, intermittent process. The chief 
indications are listed as chronic ulcerative colitis with constitutional 
and visceral degenerative changes, anorectal complications, polypoid 
degeneration and carcinoma, obstruction and tumor mass, subacute 
perforation, abscess and fistula. Seventy per cent of 20 patients were 
restored to health by operation. 

Best 1°’! expresses a conservative opinion. Of the 71 patients seen 
consecutively over a two year period, only 9 (12 per cent) were 
subjected to operation; the over-all mortality was 11 per cent. The 
mortality among patients not operated on was 1.5 per cent. Best further 
states that there is not sufficient evidence at present to conclude that 
early ileostomy will result in permanent cure of the disease and permit 
permanent closure of the ileostomy. 

Dennis and his associates '"’° performed vagotomy in 22 cases of 
idiopathic ulcerative colitis and in 1 case of functional diarrhea. One 
patient died of cardiac complications, without completion of the 
vagotomy. Two patients were worse at the time of the report, 3 were 
unchanged, 14 were improved and 3 had not been followed long enough 
for evaluation. Two of the excellent results occurred in the cases 
of patients who also had regional enteritis. Of 3 patients whose insulin 
tests suggested incomplete vagus section, 2 were free of symptoms. 
Patients with long-standing disease and those with considerable fibrosis 
of the bowel wall seemed to do less well than those in the acute phase 
and those having good bowel elasticity. The authors correctly empha- 
size that vagotomy should not be employed promiscuously. The 
reviewers, on the basis of present evidence, regard the procedure as 
empiric and await long term results with interest. They have seen 
1 patient in whose case a temporary remission occurred after vagotomy 
but who now has experienced a recurrence of the disease. 


Tuberculosis—Hyperplastic tuberculosis of the colon is described 


in a European woman of 26, who, ten years earlier, had had pleurisy 
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and tuberculous glands.’°® In the four years prior to operation, slowly 
progressing symptoms of intestinal stenosis developed. At the time of 
operation, the roentgenogram of the chest was negative. A second case 
is reported in another European.*°”’ 

Endometriosis—tIn the third case of endometrioma of the cecum 
recorded at the Mayo Clinic, the patient had had considerable pre- 
menstrual pain.!°°* Acute symptoms consisted of dull, generalized pain 
in the lower part of the abdomen, followed with burning, gnawing pain 
in the right lower abdominal quadrant, anorexia, nausea, vomiting and 
diarrhea. Operation revealed a definite inflammatory reaction about 
the appendix; the cecum was bound in the pelvis with what appeared 
to be recently formed adhesions. A hard, olive-sized nodule was 
palpated in the wall of the cecum near the ileocecal valve. Microscopic 
examination disclosed an endometrioma, which was excised. Gorse, 


1009 


3ardin and Gibert describe endometriosis of the sigmoid. 

Radiation Injury—Among 3,392 cases of carcinoma of the cervix 
uteri in which the condition was treated according to the Stockholm 
method of irradiation, rectal injuries occurred in 313 (9.2 per cent); in 
general, these were mild..°° The chief cause was an overdose of 
the radium radiation. Maas *°™ estimates that in 50 to 75 per cent 
of all cases in which women are treated for pelvic malignancy by 
irradiation, permanent, though perhaps unrecognized, rectal sequelae 
develop, including slight to extensive scarring, hemorrhage, fistula or 
complete occlusion. In the cases of 19 patients sustaining radiation 
injury of the intestine during treatment for pelvic cancer, the outstanding 
early symptom was diarrhea.'°%* Later manifestations included pain, 
demonstrable ulceration and stricture formation with partial or com- 
plete obstruction. The early lesions, usually located on the anterior 
wall of the rectum and the rectosigmoid, were characterized by an edema- 
tous, friable mucosa. Ulceration, with a grayish white sloughing, was 
noted later. Verirectal fibrosis and obstruction developed ultimately. 
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Perforation—Uriburu '°'* discusses perforation in detail. A swal- 
lowed toothpick perforated the sigmoid, entered a corpus luteum 
cyst of the left ovary and resulted in obstructive symptoms, with 
roentgenologic findings leading to a preoperative diagnosis of carcinoma 
of the sigmoid.'°"* 

Sulfonamide and Antibiotic Drugs—End to end anastomosis of the 
descending colon was performed on 16 control dogs; 16 were given 
succinylsulfathiazole (sulfasuxidine®) before and after operation, and 
12 received both sulfasuxidine® and streptomycin.’°”® 
was used on 18 treated and 12 control animals and a closed technic, 
on 10 treated and 4 control animals. The process of healing was 
then studied at intervals after operation. Among the control dogs, 


An open technic 


there was a high percentage of wound infection and peritonitis, with 
3 perforations and 3 deaths. All the treated animals survived; there 
were no wound infections, perforations or instances of peritonitis. 
Phthalylsulfathiazole (sulfathalidine*), in doses of 3 to 5 Gm. 
daily, is reported to have benefited the majority of 481 patients 
undergoing anorectal surgery, the majority of 23 patients with ulcerative 
colitis and 11 patients with diverticulitis.°°* On the basis of other 
studies and personal experience, the reviewers question the omnipotence 
attributed to sulfathalidine.* Preliminary studies of newer sulfonamide 


drugs seem to establish succinylsulfathiodiazole as a potentially useful 


drug in infections of the bowel.‘°? Penicillin insufflated into the 
rectum or applied in cocoa butter capsules is apparently absorbed as 
well as penicillin introduced into the upper part of the bowel.’°'* 


9 


Miscellaneous Conditions —\Wyman '°"* 2 


reports 2 interesting cases 
of interposition of the colon between the diaphragm and the liver. 
A colocolic invagination without evident pathologic basis is reported.'°”° 
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In 1 case, a granulomatous tumor encircled and moderately obstructed 
the descending colon.’°*! Microscopic examination disclosed pronounced 
thickening and fibrosis, with no evidence of malignancy. Venereal 
lymphogranuloma produced complete obliteration of the rectum.'??? 
Ectass and Van Lerberghe '°** describe a case of simple ulcer of the 
colon. 

Polyps and Other Twmors.—Gardner '°** discusses hereditary poly- 
posis of the colon as a mendelian dominant predisposition to excessively 
apid growth of the intestinal epithelium, leading to hyperplasia, adeno- 
mas and carcinoma. Four patients were treated by colectomy and ileo- 
rectal anastomosis. According to Dukes,’°* the villous papilloma 
probably arises as a proliferation of superficial glandular epithelium, 
whereas the adenoma probably originates in deeper situated epithelial 
cells in the crypts. The adenoma is regarded as more liable to 
neoplasia than the papilloma. 

The demonstration of a pedicle or of dimpling of the bowel wall 
is sufficient for the diagnosis of a single polypoid lesion, according 
to Swenson and Wigh.'°?? ‘Much emphasis is placed on the need for 
careful and repeated study of the colon in cases of obscure bleeding. 
Colvert and Brown '°*? review 235 cases of rectal polyps, with a five 
vear follow-up of 174. The lesions rarely produce symptoms indicative 
of their presence; malignancy, when it exists, is usually of a low grade. 
Among 117 cases in which benign polyps were removed, carcinoma 
of the rectum subsequently developed in 2.5 per cent. Of 43 cases in 
which polyps were not removed, carcinoma of the rectum developed 
within five years in 6.5 per cent. It is concluded that rectal polyps 
are malignant at the onset or tend to become so relatively early. Bacon 
and Broad '°** reemphasize the close relationship between intestinal 
adenomas and carcinomas in respect to age incidence, frequent location 
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in rectum and sigmoid, and frequent coexistence in the same person; 
they should be treated as premalignant lesions. Swinton, sinkley 
and Sunderland,'°*° and Schlicke *°*' express similar views. Of 368 


1029 


polyps of the rectum, Bournel and Hermann '°** found 29 to be neo- 
plastic. 

Wyatt and Goldenberg '°** report the cases of male twins with 
familial polyposis of the colon, who died at 26 of carcinoma of the 
rectosigmoid. Generalized adenomatosis of the colon was observed 
in the cases of a mother and daughter.’°** The mother and all 6 adult 
children of one family had either multiple polyposis of the colon or 
carcinoma of the sigmoid or rectum, or both.’°*® Five instances of 
polyposis of the colon in two families are described by Guptill.2°°® An 
unusual case of multiple polyposis of the colon, secum, vermiform 
appendix and rectum is presented.’°** Pathologic study disclosed both 
malignant and nonmalignant polyps, carcinoma of the cecum and a 
aalignant adenoma of the appendix. “Cleansing” the rectum and the 
rectosigmoid colon of polyps by electrocoagulation, anastomosing the 
ileum to this segment and removing the remainder of the colon are 


1038. 
’ 


recommended as effective therapy the remaining areas of the 
colon and rectum can thus be observed and recurring polyps treated. 
Three polypoid tumors of the rectosigmoid colon apparently were 
treated successfully by contact radiotherapy.!°* 
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A cavernous angioma of the cecum simulated a polyp, with intestinal 
bleeding.*°*° A submucous lipoma of the transverse colon produced 


obstruction and intussusception.'°* 


Carcinoma.—The rather extensive literature dealing with carcinoma 
of the colon indicates a continued rise in the rate of operability and 
a decrease in the mortality. Although the subject has been widely 
discussed, there appears to have been little significant progress in the 
earlier recognition of the disease. As in previous years, there remains 
an insufficient awareness of the frequency of carcinoma of the colon and 
too infrequent use of the examining finger and the proctoscope. In 
this connection, the reviewers wish to emphasize the value of routine 
proctosigmoidoscopy in the recognition of asymptomatic malignant 
adenomas of the rectum and sigmoid. The failure to diagnose “early” 
cancer of the colon is all the more regrettable in view of the com- 
paratively favorable prognosis accompanying successful resection. 

More than half (54.3 per cent) of all patients with carcinoma of 
the large intestine seen at the Mayo Clinic had lesions palpable by 
digital examination.1%* About a fourth (23 per cent) had received 
some form of treatment for disease of the colon or rectum, and not 
for carcinoma. An additional 16.2 per cent had lesions within reach 
of the sigmoidoscope; a fourth of this group likewise had received 
treatment for some condition other than the carcinoma. Cases of 
carcinomas beyond the reach of the examining finger and the sigmoido- 
scope constituted the remaining 29.5 per cent of the total series; the 
diagnosis in 28.4 per cent was established by roentgenologic examination 
and in 1.1 per cent, at operation. Sixty-nine per cent of cancers of 
the colon in 441 cases reported by Kleckner ‘°** were within reach of 
the examining finger. A change in bowel habit was the earliest symptom 
in 304. A time lag of more than one year from the time of the initial 
symptom until medical advice was sought was noted in 142 cases. 
One hundred patients had been treated for diseases, principally of the 
rectum or colon, other than carcinoma, after the first symptoms of 
malignancy had appeared. In 100 consecutive cases of carcinoma of 
the rectum and anus, the average duration of illness before the patients 
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were first seen was nine and nine-tenths months; the commonest 


symptoms were rectal bleeding and change in bowel habit. The mor- 


tality rate in 69 cases in which patients were subjected to radical 
resection was 2.9 per cent.?°** 

A statistical analysis of 844 cases of carcinoma of the rectum and 
rectosigmoid revealed bleeding and a loss of more than 10 pounds 
(4.5 Kg.) in weight as the commonest symptoms.'%* The average 
duration of symptoms from the alleged time of onset of illness 
until the patient sought medical aid was seven months. The 
resectability rate for the period from 1931 to 1940 was only 20 per cent; 
for the period from 1940 to 1946, it was 45.6 per cent. The mortality 
rate in the latter period was 9.6 per cent. Combined abdominoperineal 
resection was the operation of choice. Adequate irradiation of the 
lesion is thought to have prolonged life. 

Coller and Berry '°® state that more than 97 per cent of patients 
with carcinoma of the colon have vague symptoms of indigestion, 
abdominal distress, bleeding from the rectum or a change in bowel 
habits. Every patient with these symptoms should be given a barium 
sulfate enema and a sigmoidoscopic examination, as should every 
patient with hemorrhoids. Further improvement in the prognosis in 
cancer of the colon lies principally in earlier diagnosis. Complete and 
thorough periodic physical examination offers the best opportunity to 
detect carcinoma in its curable stage. Martin *°? and Hendrick and 
Adams *°'8 express similar views. The importance of rectal bleeding 
and the need for prompt sigmoidoscopy are again emphasized by 
Shedrow '°*° and by Swinton and Pyrtek.1°° 

The roentgenologic diagnosis is reviewed by Hughes and 
O’Malley,'°* with particular emphasis on the mucosal pattern of the 
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bowel. When the roentgenologic findings are not conclusive or when 
there is a persistence of symptoms, the examination should be repeated. 
An air contrast—barium sulfate enema study should be employed when 
polyps are found on proctoscopy. Davis and Daniel '°°? advocate 
surgical intervention when persistent bleeding is noted at proctoscopy, 
even when the roentgenologic findings are negative. 

Grossly, carcinoma of the right portion of the colon is papillary 
in character, frequently developing into a large, friable, cauliflower- 
like lesion, which bleeds easily.’°°* Secondary infection and anemia 
are not uncommon. Common symptoms are ‘pain, “dyspepsia,” weak- 
ness and change in bowel habit. An abdominal mass can be palpated 
in approximately 75 per cent of cases. Fifteen per cent of patients 
found to have carcinoma of the right portion of the colon had undergone 
appendectomy after the onset of symptoms. Pain was the predominant 


presenting feature in 60 cases.'°°* Diarrhea was present in only 20 


per cent. Seventy-nine per cent of patients had anemia, but only 
54 per cent showed hemoglobin content of less than 11 Gm. per 
hundred cubic centimeters. The average duration of symptoms before 
operation was six and one-half months. Thirty-two per cent of patients 
had an annular type of growth and 25 per cent, an obstructive and 
constricting lesion. The immediate postoperative mortality was 8 
per cent. Seventy-one per cent of those patients with no obvious 
metastases were living, at an average, three to eight years after operation 
and 29 per cent of those with metastases were surviving, at an average, 
four years after operation. The clinical manifestations are also 
discussed by Sanders ‘°° and Sprenger.'°°° 

\ detailed and highly interesting survey was made of 813 cases of 
tumors of the gastrointestinal tract in army personnel between the 
ages of 18 and 38.'°°? There were 441 carcinomas, of which 77 per cent 
involved the large intestine. Approximately half of these were in the 
rectum. Most tumors occurred in the age group from 31 to 38, but 
there were 26 epithelial cancers in the 18 to 20 age group. There 
were 7 cases of carcinoma of the appendix, a condition usually diagnosed 
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clinically as acute appendicitis. The high incidence of carcinoma of 
the colon and rectum is actually greater, because the authors did not 
classify “adenoma malignum” and ‘adenomatous polyp with early 
in which no evidence of invasion could 


’ 


carcinomatous transformation,’ 
be found, as carcinoma, but as polyps. Cases of adenomatous polyps 
totaled 138, with suggestive evidence of malignancy in 10. One hundred 
and five of these tumors were in the rectum. There were 76 carcinoid 
tumors, 65 involving the appendix, 10, the rectum, and 1, the stomach. 
The condition in 53 cases was designated as benign lymphoid polyp of 
the rectum. 

An adenocarcinoma of the cecum, free from metastases, was asso- 
ciated with a carcinoid of the ileum, producing lymphatic metastases.‘ 
A primary adenocarcinoma in the cecum metastasized to the lung; the 
pulmonary lesion underwent central necrosis and cavitation.1°%® <A 
white woman of 70, who ten years previously had undergone colectomy 
on the right for carcinoma of the cecum, was found to have advanced 
carcinoma of the sigmoid.?°°° <A case of ulcerating carcinoma of the 
sigmoid in an obese, well nourished woman is described.1°%! The 
roentgenologic picture was unusual in that it presented little or no 
changes in contour, with multiple polypoid-like defects involving 
approximately 6.5 cm. of the sigmoid. At operation, the lesion in 
the sigmoid was found to contain a large longitudinal ulceration, cover- 
ing the entire intramucosal surface of the tumor. The polypoid-like, 
smooth intraluminal defects observed roentgenologically were produced 
by the elevation of the edges of the ulceration. The oval, ulcerating 
tumor extended longitudinally, in contrast to the usual annular type. 
Two simultaneously growing primary carcinomas, one an adenocar- 
cinoma of the sigmoid with metastases and the other a papillary cyst 
adenocarcinoma of the ovary, together with a leiomyoma uteri, were 
discovered in 1 case.1°°? 

Forty 1° reports 2 cases, in each of which carcinomas involved 
both the colon and the rectum. Four resections for carcinomas of the 
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colon arising from three different sites were required in 1 case over 
64 


a period of nineteen years; the patient outlived two of his surgeons.*° 


Sheinfeld *°°° also describes multiple colonic lesions. 

A carcinoma of the descending colon was complicated by the forma- 
tion of a fistula into the ileum; the abdominal wall and the mesocolic 
lymph nodes were involved.'°* An extensive resection of the involved 
structures led to improvement, but at a later operation, extensive retro- 
peritoneal metastases were noted. A case of ileocolic fistula secondary to 
malignant disease was managed by combined resection of a portion of 
the ileum and the colon.'°* Interesting case studies are reported also 
by Gutmann and others,'°** Estrada and Nery,’°°® and Dascalakis.'°*° 

Recent advances in surgical management are discussed by Allen and 
his associates.'°*! The reduced mortality is attributed to the correction 
of anemia and hypoproteinemia, the use of vitamins, decompression of 
the bowel, and to chemotherapy and antibiotic drugs.'" 

In a series of 488 cases in which bowel resection was done, 346 
operations were performed prior to January 1946, with 15 deaths 
(6.4 per cent), and 142, subsequent to that date, with no deaths.’” 
A combination of phthalylsulfathiazole and streptomycin is regarded as 


the best preoperative antibacterial agent. The resectability rate in 336 


1064. Edwards, M.: Four Metachronous Malignant Lesions of the Colon, 
Surgery 23:808, 1948. 

1065. Sheinfeld, W.: Synchronous Colon Carcinomas of Multicentric Origir 
New York State J. Med. 48:85, 1948 

1066. Stralinger, A.: Ileo Colic Fistula Due to a Cancer of the Descending 
Colon: Operative Results, Am. J. Digest. Dis. 14:371, 1947. 

1067. Vinci, V. J.; McLeod, C. E., and LaBella, L. O.: Spontaneous [leocolic 
Fistula: A Complication of Carcinoma, Ann. Surg. 126:246, 1947. 

1068. Gutmann, R. A.; Beaugard, G., and Parturier-Lannegrace, M.: Deux 
cas de cancer du rectum a la période de début, Arch. d. mal. de l'app. digestit 36: 
420, 1947. 

1069. Estrada, J., and Nery, P. T.: Cancer of the Rectum, J. Philippine M. A. 
23:283, 1947. 

1070. Dascalakis, T.: Amibiase et cancer du rectum, Arch. d. mal. de l’app 
digestif 36:410, 1947 

1071. Allen, A. W.; Welch, C. E., and Donaldson, G. A.: Carcinoma of the 
Colon, Ann. Surg. 126:19, 1947. 

1072. Ravdin, I. S.; Zintel, H. A., and Bender, D. H.: Adjuvants to Surgical 
Therapy in Large Bowel Malignancy, Ann. Surg. 126:439, 1947. Edwards, M 
Present-Day Trends in the Surgical Treatment of Carcinoma of the Large Intestine 
South. M. J. 41:162, 1948. Pemberton, J. deJ.: The Effect of Chemotherapy o1 
Surgery of Malignant Lesions of the Colon, Proc. Staff Meet., Mayo Clin. 22:561, 
1947, 

1073. Bacon, H. E., and Rowe, R. J.: Surgery of Lower Bowel: Prepara- 
tion and After-Care of Patient, J. A. M. A. 186:975 (April 10) 1948. 





KIRSNER ET AL—GASTROENTEROLOGY 499 


cases of cancer of the rectum and the rectosigmoid was 75 per cent; 
in 71.7 per cent of those cases in which resection was done, the Miles 
operation was found to be applicable.‘°* In 167 cases, the one stage, 
combined abdominoperineal resection of the rectum was performed, with 
9 postoperative deaths, a mortality of 5.3 per cent; this mortality rate 
is satisfactory so long as the range of resectability is high, emphasizing 
again that efforts must be directed more forcefully than ever to earlier 
diagnosis. 

Binkley and Deddish *°** report an operative mortality ot 2.3 per 
cent in 350 consecutive cases of abdominoperineal resection. Genitouri- 
nary complications occurred in 46 per cent. Coronary occlusion, pul- 
monary embolism, peritonitis, phlebothrombosis and thrombophlebitis 
were the most important complications. Jones and his co-workers ?°7® 
report 100 consecutive cases in which abdominoperineal resection was 
done without a fatality. No sulfonamide or antibiotic drugs were 
employed in preparation. An uneventful postoperative course was noted 
in 48 per cent; paralytic ileus or mild obstruction of the small bowel 
occurred in 9 per cent. Wound complications were not common. 
The most consistent and troublesome complication was infection of the 
urinary tract and retention of urine. 


Babcock '’"* describes a technic in which the portion of the sigmoid 


above the cancer is brought down to the anus and a functional anus 


1078 O79 


retained. Campbell presents a new method. Gardner *’’® empha- 
sizes the advantages of the one stage, “two team” abdominoperineal 
resection. 

Lynch and Hamilton ‘°° describe an operative technic designed for 
use in those cases in which the tumor is too low to permit removal by 
anterior resection and anastomosis. Among the first 50 patients so 


treated, there were 5 operative deaths. 
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337 patients with carcinoma of the colon and rectum, 307 were 


Of 3. 
followed for at least ten years.'’*' Eighty-one of the 103 patients with 


carcinoma of the colon underwent some type of resection. Of those 
without obvious metastases, 64.3 per cent survived for five years with- 
out recurrence. In the group with more extensive lesions, the five 
year survival rate was 14.8 per cent. Two hundred and thirty-four 
patients had carcinoma of the rectum and the rectosigmoid; of this 
group, 146 underwent some type of resection. The five year survival 
rate was 60 per cent in the group with limited lesions and 30.2 per cent 
in the group with more extensive carcinomas. It is suggested that 
50 per cent of patients without involvement of the mesenteric lymph 
nodes may expect permanent cure. In a study of 200 cases in which 
resection was done for carcinoma of the colon, 57 per cent of patients 
were alive after five to ten years.'°°? Seven of 153 tumors below the 
promontory of the sacrum metastasized in a retrograde manner. 
Fretheim ‘°° reviews 114 cases; radical operation was performed in 
59 per cent, with a mortality rate of 16 per cent. Five year survival 
rates were 25 per cent in cancer of the right colon and 59 per cent 
in cancer of the left colon. 

In 214 cases, the operative mortality was 18.2 per cent.’°** Follow-up 
observations, available in 60 per cent of the cases in which radical resec- 
tion was done, indicated that 25 per cent of the patients were alive and 
well five to twenty-five years after operation. Of 71 lesions, 49 were 
considered operable.°** Among the 45 patients who underwent radical 
resection, there was 1 death. Five patients survived five years or more; 
13 were alive and well three or more years after operation. Judd *°** 
comments on the improvement in the resectability rate. 

Hoxworth and Mithoefer'’*’ advocate resection and immediate 
anastomosis; the mortality rate in 87 cases in which resection was 
done was 6.9 per cent. Hinton and Localio '’** express the same 
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opinion. Of 142 patients, 93 were subjected to some form of radical 
operation, with a mortality of 12.9 per cent.'°** Of 107 patients, 16 
were admitted to the hospital with peritonitis or abscess formation and 
29, with symptoms of acute ileus.'°% 

On the basis of a survey of the work of fifty experienced surgeons, 
Graham '*"! notes a trend toward primary anastomosis. Bacon and 
Smith 1°*? review anatomic studies of the arterial pattern of the terminal 
colon. If selection is limited to lesions located at least 6 cm. above 
the anus and whose upper limit is at or below the peritoneal reflection, 
abdominoperineal resection can be carried out and the anal sphincter 
preserved without jeopardizing the chance of survival and of reasonable 
expectation of providing the patient with a functional anal outlet.‘ 
In a series of 68 cases, nine deaths are reported, all of them occurring 
prior to 1941; 7 patients in this group were in the seventh decade, or 
older. Wangensteen and Toon *°** recommend primary resection and 
anastomosis for all lesions in the rectosigmoid area 14 to 20 cm. from 
the anus. For lesions 8 cm. or less from the anus, abdominoperineal 
resection should be done. The conservative resection is as good as the 
radical for lesions between 8 and 14 cm. above the anus, provided the 
tumor is not fixed. 

During a twenty-five year period, 276 patients with carcinoma of 
the rectum were seen in Malmo, Finland; 55 per cent of the lesions were 
operable.’°** In 66 cases, resection was performed in one stage, with 
preservation of the anal sphincter. The operative mortality was 30 per 
cent; the percentage of five year cures, 50 per cent. The importance of 
preserving the anal sphincter is emphasized. Bergeret and others,'°"* 
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LO9S 


Canonico ***? and Mathewson and Richards state that the one 
stage abdominoendoanal resection for cancer of the rectum is usually 
preferred. In 100 cases, anterior segmental resection was performed, 
with concomitant colostomy and end to end anastomosis between the 
sigmoid and the rectum; the morbidity was great; the mortality rate, 
3 per cent.’ In 100 similar cases, patients were treated in a like 
manner, except that colostomy was not established; the morbidity was 
considerably less; the mortality rate was 6 per cent, 4 patients suc- 
cumbing to pulmonary embolism or to cardiovascular disease. 

Best *°° states that combined abdominoperineal resection may be 
replaced in many instances by resection and anastomosis. The com- 
bined operation is necessary for tumors located less than 3 inches 
(7.5 cm.) from the sphincter, or when there is widespread involvement 
of the wall of the sigmoid and of the regional lymph nodes. In another 
indicates that whereas it is known that three and five 


paper, Best **° 
year cures average approximately 50 per cent with radical abdomino- 
perineal excision, comparable reports on the results of the operations 
preserving the sphincter are not yet available. The morbidity rate may 
be higher, because an incontinent posterior sphincter area or a draining 
fecal fistula is more troublesome than the average abdominal colostomy. 
Technically, any operation restoring bowel continuity in the rectal region 
is more difficult and time consuming. 

In 55 cases of acute obstruction of the colon, secondary to neoplasm, 
the mortality rate was 33 per cent.""’? Benson ''°* discusses the method 
of dealing with large cancers of the colon, invading adjacent structures. 
Dunphy *'°* emphasizes the fact that recurrent cancer of the rectum and 
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colon is not necessarily hopeless ; gratifyingly long periods of arrest may 
follow reoperation. Four illustrative case reports are presented. Two 
ot the patients were alive and apparently well six years nine months 
and five years six months after the second operation, respectively ; 
the third died after more than five years of comfort, and the fourth 
patient was bedridden at the time of the report, five years after opera- 
tion. The surgical management is further reviewed in many additional 
papers.1'°° 

Colostomy.—Cecostomy is the safest and most reliable procedure for 
immediate relief of acute left-sided obstructions of the colon. A 
tube of skin is employed as the terminal segment of a colostomy open- 


ll 


} 
‘Ss 


¢ allowing the use of a mechanical plug for control.1’°* A simple 
method of ileocolostomy is described by ten Kate."?°* Windham and 
his associates '*°* recommend transverse colostomy as a preparatory 


procedure for the management of various lesions of the left colon. 


One hundred patients with permanent colostomy openings were 


visited at home.'!'® Most of them were in good health and active. 


Dukes points out that the number of evacuations can be controlled by 
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diet; fruit and vegetables should be restricted. The most suitable 
dressing is a pad of absorbent cellulose wadding, 6 inches (15 cm.) 
square, covered with a nonabsorbable material and kept in place with a 
simple colostomy belt. Holder and Lewison *""' report observations on 
67 soldier-patients who underwent colostomy because of war injuries. 
Troublesome complications resulted when the colostomy opening was 
placed too near the iliac crest, when the bowel segment was not ade- 
quately mobilized, when the opening was placed too near a coexisting 
cystostomy wound, when the colostomy aperture was too large and 
when drainage of the retroperitoneal and the pelvic space was inade- 
quate. When the colostomy openings were closed by end to end 
anastomosis, the patients had less morbidity and a shorter convalescence 
than if the closure was done by the spur-crushing technic. A follow-up 
study of 40 patients with colostomy openings indicated satisfactory 
control in 27 instances; the importance of establishing regular bowel 
habits by irrigation is stressed.™"** 

On the basis of an experience with the closure of 72 colostomy 
openings in cases of battle wounds of the colon, Sanders and _ his 
associates ''’* advocate an intraperitoneal type of closure, with anatomic 
reconstruction of the colon and the abdominal wall; 70 of these colos- 
tomy openings were healed by the fourteenth postoperative day: the 
remaining 2 later closed spontaneously. Thirty-two colostomy openings 
and 11 fistulas of the rectum and the descending colon were closed at an 
Army general hospital..'* The intraperitoneal approach to closure 
is preferable when the exact anatomy of the colostomy opening is not 
known to the surgeon. Spontaneous closure of fistulas of the large 
bowel is rare; competent surgical intervention usually is necessary to 
effect a cure. Usher *"?® describes a technic of closure of the colostomy 
opening used satisfactorily in 33 cases. Three mstances of perforation 
of the colon following enema through a colostomy opening are reported ; 
a technic to obviate the danger is presented, utilizing a soft rubber 
catheter through a nipple inserted in the colostomy opening.’''® 
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ANUS AND RECTUM 

Congenital Anomalies—A one stage abdominoperineal operation is 
suggested for use in certain cases of imperforate anus in which the 
colon cannot be safely reached from the perineum."!'* An 18 hour old 
male infant, born with complete absence of the anus, sphincter, anal 
canal and rectum, was successfully operated on by bringing down the 
sigmoid colon to serve as the new anal canal and rectum. The boy is 
now 3, and normal in every other respect.''"'* In another case, a 
dermoid cyst, attached to the anterior rectal wall, presented the appear- 
ance of a rudimentary hand.'''* Schofield reports an ischioanal 
dermoid cyst.1!*° 

Pruritus Ani.—The importance of psychogenic factors in pruritus 
ani is again emphasized.'*!_ The local application of aluminum 
hydroxide gel is reported to have provided relief in 95 per cent of 
98 cases of “moist”’ pruritus ani.1!*? Frankfeldt '!** found tripelennamine 
hydrochloride (pyribenzamine hydrochloride®) of value. 

Fissures and Fistulas -——-Whitney ''** states that he regards infection 
of ‘“‘semivestigial glands” of the anus as the cause of anal cryptitis, 
fissure in ano, perianal and ischiorectal abscesses, and fistula in ano. 
Aronsson '!** discusses in detail (182 pages) 782 cases of anorectal 
infection and 356 of anorectal fistulas, in addition to 53 of his own 
cases of anorectal fistulas. The surgical treatment of chronic anal 
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fissure is described by Turell.1*** A method is described to facilitate 
primary healing of the wound after the resection of a fistula in ano."'*’ 


Early and complete drainage of acute perianal abscess is recom- 
mended.'**§ 

Hemorrhoids.—Carmel ''*° describes a method of plastic repair of 
the anal region after hemorrhoidectomy. In 1 case,''*® five days after 
the second of two injections for uncomplicated internal hemorrhoids, 
mesenteric thrombosis was demonstrated at operation. 

Rectal Prolapse—-A variety of surgical procedures are recom- 
mended."!*! A case of an unusually large prolapsed section of the 
rectum, 8 inches (20 cm.) long and 18% inches (46.25 cm.) in cir- 
cumference, is reported.'!*'f 

War IWVounds.—On the basis of an experience with 41 patients 
sustaining war wounds of the rectum and the anal sphincter, McCune "} 
concludes : 

(1) sphincter muscle exercises are of great value in improving anal sphincte: 
power; (2) the best operative results are usually obtained in those cases in which 
torn muscle ends can be approximated ... ; (3) the Stone fascial plastic operatior 
has a definite place [in therapy] if the sphincter ends cannot be found 
(4) when no repair of sphincter power can be devised an abdominoperineal resection 
is probably the procedure of choice 


Anorectal Surgery—Hydrogen peroxide, dissolved in glycerin, 
applied to the lower part of the rectum, the anal canal and the perianal 
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areas aiter anorectal operation, reduced healing time by approximately 
one half.!'8* = Sulfasuxidine* seemed useful after anorectal opera- 
tions.!’** Oxidized cellulose (absorbable gauze) is recommended as 
an adjunct to the control of postoperative rectal hemostasis.''** 
McGirney ''*° reviews the various factors influencing the healing of 


anorectal wounds. 


Miscellaneous Conditions —Bargen ''** points out that rectal pain 
and spasm associated with intestinal disease may intensify the primary 


condition and retard healing. Bland suppositories inserted after bowel 
movements not only relieve local distress but often alleviate diarrhea, 
especially in chronic ulcerative colitis. A suppository containing ethyl 
aminobenzoate U. S. P. (benzocaine®*), oxyquinoline sulfate, Peruvian 
balsam, ephedrine hydrochloride U. S. P. and cocoa butter is recom- 
mended. Schapiro and Astrachan ''** discuss twenty-six different 
systemic diseases accompanied with proctologic manifestations; these 
include Addison’s disease, agranulocytosis, diabetes, leukemia, pellagra, 
periarteritis nodosa, scurvy, syphilis, sprue, subacute bacterial endo- 
carditis and uremia. Berkowitz 1'%° states that the presence of granu- 
loma inguinale should be suspected in every instance of ulceration or 
granuloma of the anogenital region in which the lesion is resistant 
to antibiotic drugs and to chemotherapy; a therapeutic trial with 
stibophen (fuadin®) is recommended. MacLeod ''*° describes the 
removal, intact, of a 40 watt household electric light bulb from a 
patient’s rectum. 

Extrinsic Lesions—Marshak,'*** in a well illustrated article, lists 
the conditions producing extrinsic pressure defects in the rectosigmoid 
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as endometriosis, carcinoma oi the cervix, chronic inflammatory disease, 
ovarian carcinoma and ovarian cysts, effects of radiation therapy, fibroid 
uterus, sigmoiditis, lymphosarcoma and metastatic carcinoma, retro- 
peritoneal tumors and postoperative adhesions. In a survey of 204 cases 
of extrarectal or extrasigmoidal mass, Brust ''*? lists the following 
distribution of confirmed diagnoses : perirectal or pelvic abscess, 47 cases ; 
pelvic disease (in females), 77; diverticulitis, 74; rectal implants 
(carcinoma), 23; genitourinary lesions (in males), 20; retroperitoneal 
sarcoma or carcinomatosis, 11; perirectal tumors, 8; carcinoma of the 
sigmoid, 20, and presacral cysts and dermoids, 4. 

Tumors.—Cases of mucinous carcinoma in 3 patients with chronic 
fistulas are described.‘*** Among 8&7 cases of submucosal nodules of 
the rectum, + lesions proved to be carcinoid and 2, lymphosarcoma ; the 
remainder were benign lesions, non-neoplastic in nature, the result of 
injection treatments or inflammatory lesions.*!** Forty-nine instances 
of benign lymphoma of the rectum are reported.‘ The growth is 
always benign, resembling the adenomatous polyp. A leiomyoma of 
the rectum arose from the internal anal sphincter.‘*° In 78 cases of 
epidermoid carcinoma of the anus and rectum, surgical measures or 
irradiation was used.''** Rates for five year cures were 25 per cent with 
surgical treatment and 5 per cent with radiation. Santy and Dargent ''** 
discuss 29 cases of cancer of the anal canal. Moulonguet '!*° describes 
an epithelioma of the rectum. Two cases of malignant melanoma of 
the anorectal region ''*° and 1 case of a similar lesion in the rectum ' 


are reported 
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MISCELLANEOUS GASTROINTESTINAL SUBJECTS 

Olfactory Acuity and Appetite——Experiments are described by 
(soetzl and Stone,!*? demonstrating the existence in human subjects 
of diurnal variations in olfactory acuity. Freely selected meals were 
preceded with a period of increasing acuity of olfaction and followed 
with one of decreasing acuity. The pattern of these variations was 
found to be intimately connected with the intake of food. The decrease 
in olfactory acuity occurred only after ingestion of a meal; the increase 
failed to occur when food was ingested between meals. In another 
article, the same authors *!** state that amphetamine sulfate simul- 
taneously produces a decrease in olfactory acuity, a decrease in the 
sensation of appetite, a decrease in intake of calories and a sensation of 
satiety. The effectiveness of the drug in subduing the sensation of 
appetite may be determined by measuring its influence on olfactory 
acuity. Evidence is presented that non-nutritive materials dispel the 
desire to eat only transiently by filling the stomach but more thoroughly 
by filling the intestines '!**; relatively pure cellulose bulk formers serve 
this purpose best. 

Anorexia Nervosa.—Berkman, Weir and Kepler'®* in a study of 
31 cases, noted that no pitting edema was observed at any time in 15, 
whereas in 12, edema was present on admission of the patient to the 
hospital. In severe cases, the serum protein values were within the 
normal range more often than not. Values lower than normal were 
encountered in about one third. The serum protein values usually could 
not be correlated with the presence or absence of edema. 

Total Intravenous Alimentation.—During total intravenous alimen- 
tation, there are small quantities of calcium, phosphorus, nitrogen and 
potassium in the colon.'?*® Frequent enemas or nausea and vomiting 
increased the amount of material reaching the colon. 

Foods and Dyspepsia.—Five hundred apparently normal persons 
and 122 persons with gastrointestinal disorders were questioned con- 
cerning the capacity of sixty-eight different foods to induce digestive 
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distress. In both groups, onions, cabbage, rye bread, fat roast beef, 
bacon, lard and smoked eel were the commonest offenders. Other 
“irritants” listed were cucumbers, salt herring, dumplings and split peas. 

Psychosomatic Factors in Gastrointestinal Disease-—McKell and 
Sullivan '!°* encountered the syndrome of hyperventilation in 29 cases. 


Anxiety appeared to be the most important cause, but abdominal symp- 


toms frequently were the mechanism by which attacks were initiated. 
Whatever the physiologic mechanism, the patient may have bizarre 
complaints. One of the commonest symptoms was “giddiness.” Dizzi- 
ness was present in 27 of the 29 cases, sensation of air hunger, in 22, 
and palpitation of the heart, in 18. Conn ''**® describes representative 
cases of mucous colitis, cardiospasm, peptic ulcer and ulcerative colitis 
and discusses the psychodynamics involved in each. 

Sullivan and McKell "°° analyze the personality disorders in 500 
consecutive cases in ambulatory patients with digestive complaints. 
There were 62 patients with peptic ulcer, 35 with cholelithiasis, 8 with 
symptom-producing diaphragmatic hernia, 11 with carcinoma and 7 
with cirrhosis of the liver. The patients were classified in three groups. 
Patients in group 1, which included 42.2 per cent of the total, had 
nervous indigestion, cyclic vomiting, nervous diarrhea or spastic colon; 
the symptoms were vague; emotional disturbances always preceded or 
were related to the disorder. Those in group 2, which included 29.0 
per cent, had peptic ulcer, ulcerative colitis or cardiospasm ; symptoms 
were often localized to an organ or system; the emotional disturbances 
often preceded, or were related to, the illness. Those in group 3, which 
included 28.8 per cent, had carcinoma, cirrhosis, cholelithiasis or amebi- 
asis; the symptoms usually were localized; emotional disturbances 
sometimes followed or were unrelated. It is pointed out that even 
the psychosomatic approach may not be all inclusive; the environ- 
mental stresses and strains should be assayed. 

Nonulcer dyspepsia in the Fifth Army’s forward area in Italy was 
intensively studied by a team composed of two gastroenterologists, a 
radiologist. a psychologist, a nurse trained in psychiatry and a psy- 


1157. Hove, H An Examination of Different Kinds of Foods with Regard 
to Their Power of Producing Dyspeptic Symptoms, Acta med. Scandinav. (supp 
206) 130:481, 1948 

1158. McKell, T. E., and Sullivan, A. J.: The Hyperventilation Syndrome in 
Gastroenterology, Gastroenterology 9:6, 1947. 

1159. Conn, J. H.: Psychogenic Factors in Diseases of Digestion, Gastro 
enterology 9:399, 1947. 
1160. Sullivan, A. J., and McKell, T. E.: Personality Disorders in Gastro 


enterology, Gastroenterology 9:524, 1947. 





KIRSNER ET AL—GASTROENTEROLOGY Sil 


chiatrist.."°' Of the 110 patients, 53 were classified as passive, 55 as 
aggressive and 2 as normal, or average, personality types. A “psycho- 
neurotic reaction” was noted in 93. The three major behavior reactions 
consisted of (a) functional symptoms due to psychogenic factors in a 
non-neurotic person, (/) functional symptoms as somatic displacement 
of insecurity and tension feelings in a neurotic person, and (c) func- 
tional symptoms as a concomitant of an anxiety state in a neurotic 
person Gaastroscopic findings of “chronic superficial gastritis’ were 
considered to be of minor importance. Without minimizing the impor- 
tance of these observations, the reviewers merely wish to add the com- 
ment that the finding of a contented, well adjusted group of soldiers 
would have been unusual. 

A personality study was made of 100 mostly middle-aged, ambulant 
patients, with gastrointestinal symptoms."!®* As a group, the patients 
came from large families and had left school early. .\ conspicuous 
number were considered to have lacked love and attention during child- 
hood. The patients without specific gastrointestinal pathologic condi- 
tions had experienced the greatest degree of stress. The patients 
without lesions had similar, but more numerous, symptoms than those 
with specific lesions. Half the patients complained that their marriages 
were failures and disappointments. More maladjusted and immature 
people were observed in the group without organic disease. The 
variations in character structure were similar to those encountered in 
a psychiatric clinic or in psychoanalytic practice. 

Wilen and Poole ™'** present data and impressions gathered in the 
Mediterranean theater. The major problems of management and 
disposition were the chronic enteritides and the chronic nonulcer 


“dyspepsias.”” Peptic ulcer was proved in 15 per cent of the cases of 


chronic ‘“‘dyspepsia.”’ A well defined anxiety state was present in 30 per 
cent ot the cases of chronic diarrhea of unknown etiology. 

IXraemer ''** comments on the high incidence of dyspepsia in soldiers 
admitted to the neuropsychiatric service. Alvarez" stresses the 
importance of diagnosis and treatment of functional disturbances and 
the necessity of a careful evaluation in order to demonstrate a ‘‘nervous 
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breakdown,” constitutional inadequacy, poor eating habits, allergy, “mild 
insanity,” cerebral thrombosis, excessive smoking or a neurosis. Of 
25 patients with hematemesis and melena,'*®* 10 had recently been under 
emotional stress. 

Swenson and Manges ™* discuss the roentgenologic findings in 
functional disturbances ; gradations from pronounced atonicity and dila- 
tation to severe diffuse spasm may he present in the colon in the absence 
of organic disease. 

Diagnosts of Gastrointestinal Disease——The significance of loss of 
weight **°° and of the presence of occult blood in the feces ™*®* as indi- 
cators of disease is again emphasized. Jones''*® properly points out 
that in the differential diagnosis of abdominal pain, an accurate, detailed 
history of the distress is the most important starting point: this must 
be followed with a careful physical examination, intelligent choice of 
laboratory aids and careiul clinical observation. Various writers ?"7! 
stress the importance of the roentgenologic examination. 

Incidence of Gastrointestinal Disease--A survey oi patients 
admitted to the gastroenterologic service of two Army general hospitals 
indicated that all types of gastrointestinal disease occur with practically 
identical frequency in white and Negro soldiers.1!*? 

Anemia in Gastrotntestinal Disease-—Haden and Bortz ''** point 
out that anemia is a common accompaniment of diseases of the intestinal 
tract. The anemia of sprue and of impaired absorption from the small 
intestine, due to chronic obstruction, often is macrocytic and responds 
to liver therapy. The anemia due to loss of blood is hypochromic and 
microcytic ; it should respond to the administration of adequate amounts 
of iron. -\nemia due to depression of the bone marrow function by 
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toxemia, infection or other factors is usually normocytic and responds 
to removal of the cause and to transfusion. In colitis of the nonspecific 
type, the anemia is due to loss of blood, depression of marrow function 
and deficient absorption of materials needed for the formation of 
erythrocytes. The relation of hematologic disturbances to alimentary 
deficiencies is discussed by Mouriquand and his co-workers.**** 

Congenital Anomalies—The more important advances in the treat- 
ment of certain congenital anomalies are reviewed by Olim.*' Six 
cases of duplication of the alimentary tract are described by Donovan 
and Santulli1!*°; severe hemorrhage was an outstanding manifestation 
in 4. Gastric dilatation, megacolon and idiocy are reported in identical 
twin girls.’'** Two instances of complete transposition of the viscera 
were discovered during the examination of 175 men.""** 


Conditions of Mouth.—Cheney,''*® in a useful article, discusses diag- 


nosis and treatment of common forms of stomatitis. In 7 cases of glosso- 
dynia, burning of the tongue and dryness of the mouth were attributed 


to the presence of a thick, ropy, tenacious salivary secretion.1'*® The 
underlying cause was not evident. Neostigmine bromide U. S. P., in a 
dosage of 7.5 mg. three times daily, was considered effective in treat- 
ment. Forty-seven patients were subjected to gingival biopsy.''*' In 
18 cases, the clinical diagnosis of amyloidosis had been made with 
reasonable certainty; amyloid was present in 14 of these. Amyloid 
deposits were present in some cases in which results of repeated congo 
*red tests were negative. 

Abdominal Pain——Ray and Neill *'** studied visceral sensation 
before and after svmpathectomy. The splanchnic nerves and the ganglio- 
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nated chain were removed from the seventh thoracic nerve through 
the third lumbar ganglions on one or both sides. The sensation of 


pain in the stomach and intestines, except in the rectum, extrahepatic 
biliary tract, pancreas, kidneys and ureters, is mediated wholly by 


visceral afferent nerves accompanying sympathetic nerves. The kid- 
neys, the ureters and the two sides of the colon have a homolateral 
sensory supply. The remaining abdominal organs, with the possible 
exception of the gastric mesentery, have a bilateral sensory supply. 
Pressure in the small intestine, equivalent to 2 cm. of mercury, caused 
a deep, aching pain. When the balloon was in the jejunum or the 
upper portion of the ileum, the pain was located at or above the 
umbilicus; when in the terminal ileum, the pain was sometimes below 
the umbilicus and occasionally about McBurney’s point. Pain reception 
appears to exist not in the walls of the stomach and intestine, but in the 
mesenteric-visceral juncture. The loss of the sense of pain in the viscera 
alters a patient’s response to visceral disease. Two patients who had 
undergone bilateral thoracolumbar sympathectomy sustained perforated 
peptic ulcers without experiencing pain. Vomiting and signs of acute 
peritonitis led to the diagnosis aad to successful operation. 

In observations limited to a few patients over a short period of 
time, Grimson and his associates ''** suggest that excision of the right 
celiac ganglion and of part or all of the left celiac and the mesenteric 
ganglions will significantly interrupt pathways for pain sensibility from 
the abdomen and can be used as an adjunct to exploratory laparotomve 
for relief from chronic pain arising in the abdominal viscera. Many 
patients with paraplegia, with a physiologically complete transection of 
the spinal cord, cannot perceive any sensory stimulation of the somatic 
type below the level of the transection but can perceive painful stimu- 
lation of the viscera whose sensory fibers are believed to enter posterior 
roots below the level of transection or compression of the cord.!!*4 
Herpes zoster may offer a difficult challenge in differentiating causes of 





abdominal pain.'!*® 

Abdominal Epilepsy —According to Moore,''*® abdominal epilepsy 
should be considered in the differential diagnosis of severe recurrent 
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abdominal pain when the result of thorough search for the usual 
causes is negative. The diagnosis is based on the history, associated 
epileptic phenomena, roentgenograms of the skull, electroencephalo- 
graphic studies and the effects of anticonvulsant drugs. 

War Wounds and Abdominal Surgery—Rob '!** emphasizes the 
importance of accurate diagnosis of the abdominal gunshot wound. 
There were 39 deaths in 113 cases in which laparotomy was performed, 
and only 1 death in 53 cases in which the abdomen was not opened. 
The absence of peristaltic sounds, confirmed and reconfirmed, is a 
positive indication for laparotomy; the presence of peristaltic sounds 
is a valuable guide to, but not a positive indication for, conservative 
treatment. Rob''** further confirms the value of abdominal auscul- 
tation as a diagnostic acid. According to Welch,'!®® triage con- 
tributed more to the saving of the lives of patients with abdominal 
wounds than any other single factor. Grace '°° describes the successful 
treatment of 5 patients. 

Allen '**' reviews the recent literature pertaining to all phases of 
abdominal surgery. Preoperative and postoperative care are outlined 
by Meiselas "'*? and Donald.''’* Gelatin sponge and oxidized cellulose 
were found to have a deleterious effect in open surgery of the colon of 
dogs ; the ill effects were directly proportional to the degree of bacterial 
contamination."14 

Hernta—An umbilical hernia containing the stomach, the colon and 
the gastrocolic mesentery was successfully treated surgically."°° Two 


cases of hernia are presented,""’* with classic histories and findings of 
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strangulated obturator hernia; both patients were operated on success- 
fully.""% An instance of femoral hernia containing part of the stomach 
in the hernial sac, the fourth known case, is reported by Cave.'!% 
Interesting cases are described by Hug *'®* and Allen."?% 

Pilonidal Cysts.—Smith *°°° describes 4 cases of perineal pilonidal 
cysts. 

Conditions Involving the Peritoneum.—Three patients with symp- 
toms suggesting an acute surgical condition of the abdomen showed 
laboratory evidence and clinical signs of scurvy.’*°* In 2, operation 
disclosed hemorrhage as the cause of the peritoneal irritation. The third 


patient, not subjected to operation, had tetany as well as scurvy. The 
tetanic spasms of the abdominal muscles probably accounted, in part, 
for the picture of an acute surgical condition, although hemorrhage from 
scurvy also may have been present. All 3 patients gave a history of a 
diet deficient in ascorbic acid; 2 had alcoholism. <A case of gas cysts 
of the peritoneum in a male patient is described.1*°? The diagnosis 


was made at laparotomy for intestinal obstruction, and the involved 
tissue was removed. Symptoms of chronic bowel obstruction appeared 
two and one-half years later, and, after some delay, operation again 
revealed gas cysts of the peritoneum, involving two separate sections 
of bowel. The patient died on the eleventh postoperative day. The 
largest cyst measured 6 cm. in diameter. In another case,'*°? multiple 
peritoneal cysts clinically and roentgenographically simulated carcinoma 
of the cecum. 

Cramer '*°* made an extensive study of 6 cases of tale granuloma 
of the peritoneum. A fibrous mass with a calcific core was found in a 
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patient's peritoneal cavity.’ Bird and his co-workers '*"" state that 


multiple small, radiolucent shadows in the retroperitoneal space indicate 
an abscess or a phlegmon. 

A previously healthy woman of 35 suddenly was seized with severe, 
ditfuse abdominal pain, accompanied with diarrhea and vomiting.'*"' 
The temperature ranged from 38.5 to 39.5 C. (101.3 to 103.1 F.) and 
the pulse rate, from 120 to 140. There was free fluid in the abdomen ; 
examination of the fluid revealed 15 neutrophils per hundred cells, 
20 eosinophils, 40 mononuclear cells, 1 endothelial cell and 14 eosino 
philic endothelial cells. The bone marrow contained an increased 
number of eosinophils. Complete clinical recovery occurred spon- 
taneously five days later; the blood and bone marrow pictures were 
normal; the condition was designated as transient eosinophilic perito 
nitis. Intraperitoneal hemorrhage resulted in 1 case from rupture of 
an aneurysm of an omental artery and in a second, from rupture of 
a dilated vein on a uterine fibroid.'*°* Keasbey '*’’ briefly reviews the 
literature on primary tumors of the peritoneum and presents reports of 
8 representative cases. 

Conditions Involving the Mesentery.—Rives, Strug and [ssrig,'*!" 
in an excellent paper, discuss mesenteric vascular occlusion and present 
6 cases. The mortality is extremely high because many patients are 
at the point of death from cardiovascular disease and because the diag- 
nosis and treatment usually are delayed. Pathologically, mesenteric 
vascular occlusion may be classified as embolic and thrombotic, and as 
arterial, venous or combined. Features that aid in diagnosis are a 
history of a known predisposing factor, character of onset, early 
disappearance of peristalsis in suspected intestinal obstruction, pro- 
nounced leukocytosis without evidence of peritonitis, and development 
of shock when all other evidence points to partial obstruction. Radical 
resection of the bowel is essential when gangrene has developed and 
is advisable in all cases. Anticoagulant therapy may prevent mesenteri 


1205. Ross, J. A., and McQueen, A Peritoneal Loose Bodies, Brit. J. Surg 
35:313, 1948. 

1206. Bird, G. C., Jr.; Fissel, G. E., and Young, B. R. A Pathognomoni 
Roentgen Sign of Retroperitoneal Abscess, Am. J. Roentgenol. 59:351, 1948. 

1207. Laederich, I... and Mamou, H.: Péritonite ascitique fugace a éosino- 
philes, Presse méd. 55:789, 1947. 

1208. Woodruff, M. F. A.: Intraperitoneal Hemorrhage of Unusual Etiology 
with a Report of Two Cases, Brit. J. Surg. 35:311, 1948. 

1209. Keasbey, L. E.: Primary Tumors of the Peritoneum, Am. J. Path. 23: 
871, 1947. 

1210. Rives, J. D.:; Strug, IL. H., and Essrig, I. M.: Mesenteric Vascular 
Occlusion, Ann. Surg. 127:887, 1948. 
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vascular occlusion and may be of value in postoperative care, but the 
authors do not recommend it “at this time” as definitive treatment. 

Four cases of thrombosis of the superior mesenteric vessels are 

reported in which plain roentgenograms of the abdomen demonstrated 
distention of the right half of the colon to the splenic flexure; the 
author suggests that the diagnosis should be suspected in this condition 
when the barium sulfate enema reveals no mechanical obstruction. 
In a case in which mesenteric arterial occlusion was discovered at 
operation,'*'* the patient recovered after treatment with heparin sodium ; 
the involved segment of bowel was not resected. Infarction of the left 
colon is a rare condition following thrombosis or embolism of the 
inferior mesenteric vessels ; a case is reported in which thrombosis was 
confined to the intramural vessels of the colon.'*'* Three of 4 patients 
operated on for mesenteric vascular occlusion recovered.'*!*  Descrip 
tions are given of cases of a mesenteric cyst,’*!® fibroma '*'° and fibroleio- 
myoma of the mesentery.!*!7 

Endometriosis —Two instances of endometriosis of the umbilicus are 
described.17!* 

Carcinomatous Metastases.—In a series of 914 cases of carcinoma in 
which autopsy was performed,'*!* supraclavicular metastases were pres- 
ent in 129; in the latter group, the primary neoplasm was located in 
the esophagus in approximately 7 per cent, in the stomach in 14 per 
cent, and in the intestine in 8 per cent. In the case of a patient with 
a seminoma of the testicle and an adenocarcinoma of the ascending 


colon,'**° the peritoneum, omentum, mesenteric lymph nodes, cecum 


1211. Harrington, L. A.: Mesenteric Thrombosis, Am. J. Roentgenol. 58: 
637, 1947. 


1212. Hendry, W. G.: Superior Mesenteric Arterial Occlusion, Brit. M. J. 
1:144, 1948. 

1213. Thompson, F. B.: Ischemic Infarction of the Left Colon, Canad. M. A. J. 
58:183, 1948. 

1214. Ashley, L. B., and Benson, C. D.: Mesenteric Vascular Occlusion (Four 
Resected Cases with Three Recoveries), Harper Hosp. Bull. 5:159, 1947. 

1215. Paul, M.: Mesenteric Cysts, Brit. J. Surg. 35:308, 1948. 

1216. Nicholas, C. P.: A Case of Fibroma of the Mesentery, Brit. J. Surg 
35:107, 1947. 

1217. de Nicola, C. P.; Carpanelli, J. B., and Cernich, R.: Fibroleiomioma 
de mesenterio, Bol. y. trab., Acad. argent. de cir. 31:512, 1947. 

1218. Weisband, B. J., and Monica, C.: Endometriosis of the Umbilicus, Am 
J. Surg. 74:827, 1947. 

1219. Jakobson, E.: Ueber die klinische Bedeutung der Untersuchung der 
supraklavikularen Lymphknoten beim Krebs, Acta. chir. Scandinav. 96:75, 1947. 

1220. Gagnon, E. D.: An Unusual Case of Multiple Malignancy, Brit. J. Surg. 
35:435, 1948. 
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and liver were involved by metastases from the seminoma; the mesen- 
teric lymph nodes, portal vein and liver were involved by metastases 
from the carcinoma. 

Adhesions.—Administration of heparin sodium in large doses, con- 
tinued up to seventy-two hours, did not prevent the formation or 
reformation of intraperitoneal adhesions or the deposition of fibrin 
on the surface of injured appendixes in rabbits.'**? 


Acute Porphyria—A man of 33 was operated on for a suspected 
perforated ulcer.’*°? The large intestine was found to be greatly dilated. 


Traces of porphyrin later were demonstrated in the urine. 
1221. Bloor, B. M.; Dortch, H.: Lewis, T. H.; Kibler, R. J., and Shepard, 
kK. S.: The Effect of Heparin upon Intra-Abdominal Adhesions in Rabbits, Ann 
Surg. 126:324, 1947. 

1222. Dahl, S.: Acute Porphyria, Tidsskr. norske legefor. 67:157, 1947. 








News and Comment 


GENERAL NEWS 


New Journal of Clinical and Laboratory Investigation.—The first issue 
of The Scandinavian Journal of Clinical and Laboratory Investigation, a quarterly 
edited for the Scandinavian Society for Clinical Chemistry and Clinical Physiology, 
has just appeared. The editors state: “The scientific material which will be 
published in the journal must be closely associated with clinical research and must 
be based on laboratory investigations. Research executed on the basis of clinical 
statistics and casuistics will thus fall outside the scope of the journal... . 

“The journal will also include a short practical section where technical details 
short surveys of subjects important from a practical standpoint, description and 
evaluation of new apparatus . . . will be published. 

“It is the hope of the Editorial Board that ‘The Scandinavian Journal of 
Clinical and Laboratory Investigation’ will be able to accomplish the task outlined 
above and in this way help to support the evolution and progress of clinical 
laboratory activity and assist in the promotion of experimental clinical medicine 
within the Scandinavian countries.” 


Manual on the International Exchange of Publications.—The United 
Nations Educational, Scientific and Cultural Organization plans to publish, late 
in the year, a manual on the international exchange of publications. As an addition 
to the manual, there will be published a classified list of institutions, including 
libraries, universities, scientific institutions, learned societies, etc., throughout the 
world, which are willing to exchange either their own publications or other publi- 
cations which they have regularly at their disposal. 

All institutions which have not sent details of their exchange material to 
Unesco are urged to communicate before Oct. 1, 1949 with the Unesco Clearing 
House for Publications, 19 Avenue Kléber, Paris, 16°, France. The following 
information should be given: (1) name and full address of the institution; 
(2) exact titles of the publications offered (actual lists of duplicates offered for 
exchange are not required, but only a statement that lists of duplicates are available ; 
a catalogue of the institution’s own publications available for exchange, or a full 
bibliographic description of such a catalogue is requested), and (3) conditions of 
exchange. 


Interamerican Review.—In accordance with the decision of the Third Inter- 
american Cardiological Congress, which met in Chicago in June 1948, the 
Interamerican Cardiological Society is planning the publication of an interamerican 
review. By means of bilingual abstracts this periodical will provide Latin 
American cardiologists with the complete North American cardiovascular litera- 
ture and, conversely, will keep non-Spanish-speaking cardiologists informed of 
the South American scientific production in this field. 





Book Reviews 


Heredity in Human Leukemia and Its Relation to Cancer. By Aage 
Videbaek, M.D. Pp. 279. Copenhagen: Arnold Busck, 1947. 


The pedigrees of 209 patients with leukemia were examined, and compared 
with those of a suitable control group of 200 subjects. Among the 4,041 relatives 
of the leukemic patients there were 17 cases of leukemia and 319 cases of cancer. 
Among the 3,641 relatives of the controls there were 2 cases of leukemia and 218 
cases of cancer. The author concludes that a familial occurrence of leukemia is 
demonstrated. From statistical studies he states that the “cancer risk” is 31 per 
cent in relatives of patients with leukemia, as compared with 22 per cent in the 
control group. This difference is said to be significant. The study offers strong 
support for the operation of a genetic factor in the etiology of human leukemia. 
This is of interest because of the undoubted hereditary nature of certain types of 
animal leukemia. 


Diabetic Manual for the Doctor and Patient. By Elliott P. Joslin, M.D., 
Sc.D. Eighth edition. Price, $2.50. Pp. 260. Philadelphia: Lea & Febiger, 
1948. 


When one notes that the present edition of Joslin’s Diabetic Manual is the 
eighth and that the seventh appeared as long ago as 1941, one realizes what a 
prodigious stretch of time is covered by the whole series. Indeed it is the 
impression that Dr. Joslin was among the first to develop the now generally 
recognized procedure, as exemplified in this manual, of taking the patient into 
partnership in understanding his disease, instead of preserving an all-wise aloofness 
(which at times really masked the ignorance of the physician). Dr. Joslin has 
long since won his fight, even though an occasional diabetic patient is still dismissed 
by his physician with no other directions than to avoid sweet stuff. But, after 
all, “nihil agit per saltum.” Although fully up to date, the general spirit of the 
book stays unchanged—the nostalgic Uneeda biscuit (6 Gm.) and the 5 cent piece 
(5 Gm.) are still there—but the cut of the famous scales (John Chatillon & Sons, 
New York) is somewhat darker and less brilliant than in earlier editions. More 
power to Dr. Joslin, whose masterly pen has influenced so effectively the treatment 
of diabetes in this country! May there be many more editions of this manual in 


the future. 


The Treatment of Malignant Disease by Radium and X-Rays, Being a 
Practice of Radiotherapy. By Ralston Paterson, M.C.. M.D. Pp. 622. 
Philadelphia: Williams & Wilkins Company, 1948. 

Dr. Paterson is Director of Therapeutic Radiology at the Christie Hospital 
and Holt Radium Institute in Manchester, England. In his introduction he says 
that the book is a “practice” of radiotherapy. It is indeed. One would hardly 
need any other textbook to become a gilt-edged practitioner of radiation therapy. 
He acknowledges help given by associates. Twelve of the 34 chapters were 
written by collaborators or with them, notably 55 pages on the breast and uterus 
by Margaret Tod and 50 pages on the biologic action of radiation by Edith 
Paterson. In a compactly written 18 pages he gives the notions of radiosensitivity 
and dosage that underlie the treatment policies of his institute, which are then laid 
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out succinctly in 2 more chapters (27 pages). He denies qualitative superiority 
of one wavelength over another and will use radium or any kind of roentgen ray 
to get the irradiation to the tumor. He believes that each kind of tumor has its 
characteristic radiosensitivity, not predictable from Broder’s grading of anaplasia. 

A description of needed equipment is given briefly and definitely, even to 
number and sizes of radium tubes. The author does not insist on voltages above 
250 kilovolts even while acknowledging some superiorities. Calibration, measure 
ment, calculations, planning, prescribing and achieving the desired tumor dose fill 
82 pages of most practical instructions, with depth dose, tables and charts simplified 
to the essentials. He uses only half a dozen qualities of roentgen ray, one tube 
for each. He builds the whole structure on the attainment of the desired tumor 
dose and mobilizes any amount of effort to achieve it. Every patient is measured 
with the use of roentgenograms and calipers, pointers and protractors. Plaster 
jackets are used whenever needed to assure precision of cross-fire technics, which 
often make use of multiple fields. These are calculated precisely, simultaneous 
equations being used if necessary to discover the optimum arrangement. Examples 
are worked out. Materials and technics for radium molds and roentgen ray 
beam directors are covered in 15 pages. A short chapter deals with reactions. 
The nursing problems are dealt with in later chapters as they arise. 

The next 17 chapters (306 pages) cover treatment of cancers of the several 
organs, leading off with 26 pages on the skin. The generalizations are careful 
and the details precise, with sketches, diagrams and roentgenograms and often 
illustrative calculations. The place of surgical treatment is clearly and logically 
stated. The author is more sanguine in regard to radiotherapy of pulmonary and 
esophageal cancer than most United States authors. When irradiation is of no 
use (as in acute leukemia) or subservient to surgical intervention, this is boldly 
stated. Repeated emphasis is put on the distinction between radical therapy, when 
there is hope for cure, and treatment for palliation. A 3 page chapter deals with 
causes of failure. 

A discussion of teleradium therapy by B. W. Windeyer and J. E. Roberts 
occupies 19 pages, probably more than an American would give it. For the pro- 
tection of the staff from radiation injury the reader is referred to the British 
Committee Report of 1943; a brief chapter on injury from radium is given, especially 
concerning physicians and nurses in the operating room 

Detailed plans for building, staffing and organization of a radiotherapy institute 


fill 45 pages, with cuts of forms and examples of clinical, surgical and irradiation 


records as well as the Institute’s schemes for follow-up and statistics. Such an 
institute depends on centralization of therapy for a population of 2,000,000 or more. 
For a smaller lead a radiotherapy department should be included in a general 
hospital (2 pages). 

The last chapter (11 pages) sketches new therapeutic agents, megavolt roentgen 
rays, multimegavolt betatrons, neutron rays and radioactive isotopes. Six charts 
for radium dosage are designed for cutting out and mounting. The index fills 17 
columns. The illustrations are separately numbered for each chapter, evidently 
to make future revisions easier 

References to some 170 authors are listed at the end of the chapter on biologic 
effects. Other references are given in footnotes all through the text. Few errors 
are noted. Small differences from American spelling and usage are unobtrusive 
except perhaps “radiation” for “irradiation.” “Reticuloendothelial tumors” cover 
lymphoblastoma and more; benign giant cell tumor is “osteoclastoma.” 

[his textbook-handbook has an excellent integration which appeals to this 
reviewer, who has been aware for some years that young physicians taking up 
he study of radiology surely needed a modern book covering this field. 
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